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K4 distribution coefficient

*Np neptunium-237

PGDP Paducah Gaseous Diffusion Plant
SCPT seismic cone penetrometer test
SPT standard penetration test

*Tc technetium-99
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1. INTRODUCTION

Representatives and support staffs of the U.S. Department of Energy (DOE), the U.S. Environmental
Protection Agency, and the Commonwealth of Kentucky, worked together to develop a field investigation
program to address seismic issues associated with potentially siting a Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) waste disposal facility at the Paducah Gaseous
Diffusion Plant (PGDP). These planning efforts for conducting the Seismic Investigation Program at Site
3A are described in the Seismic Assessment Plan for Siting of a Potential On-Site CERCLA Waste
Disposal Facility at the Paducah Gaseous Diffusion Plant (BJC 2001) and an evaluation of National
Environmental Protection Act values (SAIC 2002a). The Seismic Investigation Program consisted of
three primary tasks: the Paleoliquefaction Study, the Fault Study, and the Acquisition of Seismic and
Geotechnical Design Data (hereafter referred to as the Geotechnical Study). These three tasks are
documented in five technical memoranda.

The Geotechnical Study was comprised of two components: a regional investigation and a site-
specific investigation. The regional investigation consisted of summarizing seismic and geotechnical data
from previous studies conducted at the PGDP; because it did not include any fieldwork, it is not included
in this technical memorandum. This technical memorandum documents the site-specific Geotechnical
Study activities, specifically the deep boreholes, seismic cone penetrometer testing, and shallow
boreholes, including the associated sample collection and laboratory analyses. The site-specific activities
were conducted at Site 3A, which is located at the southern edge of PGDP on DOE property (Fig. E.1).

2. DEEP BOREHOLES

Deep boreholes were drilled to acquire seismic and geotechnical data. The purpose of these activities
was to gather data that could subsequently be used to determine the peak ground acceleration and
characteristics of ground motion for use in the design of a potential on-sitt CERCLA waste disposal
facility. The data would also be used to determine if there is potential for future liquefaction at Site 3A.
These activities also provided information regarding the variability of the lithology underlying Site 3A.

2.1 PLANNED ACTIVITIES

The planned deep borehole activities are described in Sect. 4.2.1 of Part II of the Seismic Assessment
Plan as follows (BJC 2001a):

... The first deep borehole will be drilled to bedrock (approximately 350 ft), using a Rotosonic drilling
technique, which will provide a continuous core (4-in. borehole). A downhole geophysical survey
(natural gamma log) of the entire borehole will be conducted. The core and gamma log will be evaluated
to select specific depths for collecting soil samples in an adjacent, second borehole. The core also will be
photographed and archived. The Rotosonic technique does not allow collection of seismic velocity data,
standard penetration testing, or undisturbed soil samples.
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A second deep borehole will be drilled to bedrock (approximately 350 ft) using a mud rotary technique. This
second borehole will be located approximately 10 ft from the first (Rotosonic) borehole. From 0 to 75 ft,
continuous disturbed soil samples will be collected using standard penetration testing and split spoon
samplers. From 75 to 150 ft, disturbed soil samples will be collected using standard penetration testing
and split spoon samplers at 15-ft intervals. These soil samples (collected from 0 to 150 ft deep) will be
analyzed for '“C age dating and measurement of geotechnical index properties (e.g., specific gravity, grain
size, Atterberg limits, and moisture content). Undisturbed samples will be collected using Shelby tubes for
measuring physical soil properties (e.g., in-place density, vertical permeability, triaxial compressive strength,
and one-dimensional consolidation) and assessment of contaminant transport properties [e.g., contammant
partitioning coefficient, or distribution coefficient (K4)]. The K4 values will be measured for ®Tc and
>’Np. Of the undisturbed soil samples taken in the deep borehole, it is assumed that three Shelby tube
samples will be taken in the upper 75 ft and three samples will be attempted below 75 ft. The top 75 feet
of the mud rotary borehole will be sampled in the same way as described for the shallow boreholes... A
downhole seismic survey of the entire length of the mud rotary borehole will be conducted to determine shear
wave velocities for use in liquefaction analyses, deformation studies, and ground motion modeling....

...On completion of drilling and logging activities, boreholes will be plugged and abandoned in accordance
with applicable regulations. The drill cuttings from the Rotosonic borehole will be spread at the drill site.
The drilling mud and cuttings from the mud rotary borehole will also be spread at the drill site...

2.2 SUMMARY OF WORK PERFORMED

The deep borehole activities were conducted by SAIC Engineering, Inc. Drilling activities were
conducted by SAIC’s subcontractor, Miller Government Services. Geophysical logging surveys were
conducted by Miller’s subcontractor, Blackhawk GeoServices. SAIC is under subcontract to Bechtel
J acobs Company LLC (BJ C) DOE’s Management and Integration contractor.

The ﬁrst deep borehole (DB -01) was drllled toa depth of 359 ft in the south-central portlon of Slte
3A (Fig.E.2) using the Rotosonic/Versasonic drilling method. Attachment E-I contains the lithologic log
of the borehole. Bedrock was not encountered at this depth. The continuous 4-in. diameter core was
placed in wooden boxes for long-term storage and photographed. A downhole geophysical survey (i.e.,
natural gamma log) of the entire borehole was conducted (Attachment E-II). The borehole was plugged
and abandoned in accordance with applicable regulations using a Portland cement grout. The
uncontaminated drilling fluids were safely disposed near the drill site. The core and gamma logs were
evaluated to select specific depths for collecting soil samples in the second deep borehole.

The second deep borehole (DB-02) was drilled near DB-01 (Fig.E.2) using mud rotary drilling
techniques. This borehole was drilled to the top of the bedrock at a depth of 400 ft. Attachment E-I
contains the lithologic log of the borehole. Numerous samples were collected from this borehole. From
0 to 75 ft, continuous soil samples were collected using split spoon and Shelby tube samplers. Split spoon
samples were taken in accordance with Standard Penetration Test (SPT) procedures (ASTM D 1586). A
Foremost Mobile SPT Automatic hammer (140-1b hammer falling 30 in.) was used to drive the sampler.
From 75 to 150 ft, soil samples were collected at approximately 20-ft intervals. Additional samples were
collected at depths of 175 and 185 ft. Table E.1 contains a sampling summary. A downhole geophysical
survey (i.e., compression-wave and shear-wave velocity log) of the upper 380 ft of borehole was
conducted (Attachment E-II); the bottom 20 ft of the hole could not be logged, because the
unconsolidated sediments were sloughing, or caving, into the hole. The borehole was plugged and
abandoned in accordance with applicable regulations using a Portland cement grout. The uncontaminated
drilling fluids and cuttings were safely disposed near the drill site.
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Table E.1. DB-02 sampling summary

Collection

Depth intervhl

Boring method (ft bgs) Sample number Comments”
DB-02 Shelby tube” 4-6 CCGTDBO02STO! ‘
6-8 CCGTDB02ST02
38 - 40 CCGTDB02ST03
40 - 42 Not applicable Shelby tube attempted; no recovery.
66 — 68 Not applicable Shelby tube attempted; no recovery.
71 - 73 CCGTDBO02ST04
73 - 75 CCGTDBO02STO5
91 - 93 Not applicable Shelby tube attempted; no recovery.
93 - 95 CCGTDBO02ST06
95 - 97 CCGTDBO02ST07
111 - 113 CCGTDB02ST08
113 - 115 CCGTDB02ST09
131 - 133 CCGTDBO02STI0
133 - 135 CCGTDBO02ST11
186 — 188 Not applicable Shelby tube attempted; no recovery.
Split spoon® 0-2 CCGTDB02SS01 Sample archived, not sent to lab.
2-4 CCGTDB028S02 Sample archived, not sent to lab.
§-10 CCGTDB02S8S03 ; ‘
10 - 12 CCGTDB02SS04 Sample archived, not sent to lab.
12 - 14 CCGTDB02SS05 Sample archived, not sent to lab.
14 - 10 CCGTDB02SS06 Sample archived, not sent to lab.
16 - 18 CCGTDB02SS07
18 - 20 CCGTDB02SS08 Sample archived, not sent to lab.
20 - 22 CCGTDB02SS09 Sample archived, not sent to lab.
22 - 24 CCGTDB02SS10 Sample archived, not sent to lab.
24 - 26 CCGTDBO02SS11
26 — 28 - CCGTDB02SS12 Sample archived, not sent to lab.
28 ~ 30 " CCGTDB02SS13 Sample archived, not sent to lab.
30 - 32 CCGTDB02SS14
32 - 34 CCGTDB02SS15 Sample archived, not sent to lab.
34 - 36 CCGTDB02SS16 . Sample archived, not sent to lab.
36 - 38 CCGTDB02SS17
42 — 44 CCGTDB02SS18 Sample archived, not sent to lab.
44 — 46 CCGTDB02SS19
46 — 48 CCGTDB02SS20 Sample archived, not sent to lab.
48 - 50 CCGTDB02SS21
50 - 52 CCGTDB02SS22 Sample archived, not sent to lab.
52 - 54 CCGTDB02SS23 Sample archived, not sent to lab.
54 — 56 CCGTDB02SS24
56 - 58 CCGTDB02SS25 Sample archived, not sent to lab.
58 - 60 CCGTDB02SS26 Sample archived, not sent to lab.
60 — 62 CCGTDB02SS27
62 — 64 CCGTDB02SS28 Sample archived, not sent to lab.
64 — 66 CCGTDB02SS29 Sample archived, not sent to lab.
69 — 71 CCGTDB02SS30
89 - 91 CCGTDB02SS31
109 - 111 CCGTDB02SS32 ‘
129 - 131 CCGTDB02SS33 ‘Sample archived, not sent to lab.
149 - 151 CCGTDB02SS34 Sample archived, not sent to lab.
174 - 176 CCGTDBO02SS35 Sample archived, not sent to lab.
184 — 186 CCGTDB02SS36 Sample archived, not sent to lab.

“Unless otherwise indicated, samples were sent to the laboratory for the analysis described in footnotes A and B.
bUndisturbed samples were collected using Shelby tubes for measuring physical soil properties (e.g., in-place density, vertical
permeability, triaxial compressive strength, and one-dimensional consolidation) and assessment of contaminant transport properties
{e.g., contaminant partitioning coefficient or “K™). The K4 values were measured for technetium-99 and neptunium-237.
" “Disturbed soi] samples were collected using split spoons and analyzed for '*C age dating and measurement of geotechnical
index properties (e.g., specific gravity, grain size, Atterberg limits, and moisture content).
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After they were plugged and abandoned, the two borehole locations were surveyed by a land
surveyor licensed in the Commonwealth of Kentucky. The elevations and coordinates are presented in
Table E.2.

Table E.2. Deep boring summary

Deep PGDP coordinates’ Lat/Long coordinates Total
boring Drilling  Elevation” Northing Easting depth
no. method (ft msl) (ft) (€13 Northing Easting - (ft) Date drilled
DB-01 Rotosonic 397.36 -7132.19  -3062.74 37°05°56.69" 88°48°49.79" 359.0 Feb. 18-21, 2002

DB-02 Mud rotary 397.64 -7124.92  -3046.72  37°05°56.70" 88°48°49.58" 400.3 Mar. 5-22, 2002

“Basis for elevations is the U.S. Coast and Geodetic Survey (USC&GS) North American Vertical Datum of 1988,

"Basis for coordinates is the USC&GS North American Datum of 1983. Coordinates arc presented using both the standard
and PGDP coordinate system.

msl = mean sea level

2.3 DEVIATIONS FROM PLANNED ACTIVITIES
During this study, there were three deviations from the Seismic Assessment Plan (BJC 2001a).

First, the plan called for both boreholes to be drilled to bedrock, which was believed to be
approximately 350 ft deep. The first borehole (DB-01) was drilled to a depth of 359 ft. Bedrock was not
encountered and, because of the limitations of the drilling rig, the boring was not advanced below 359 ft.
However the second deep borehole (DB-02), which was drilled approximately 17 ft east of DB-01 with a
different rig, encountered bedrock at a depth of 400 ft. This deviation did not reduce the quality of the
study. As planned, the entire borehole was cored and logged. The second borehole indicated no
significant lithology changes between the depths of 359 and 400 ft.

Second, the plan called for the compression-wave and shear-wave velocity log to be conducted
throughout the length of the mud rotary borehole (DB-02). Although the hole was drilled to a depth of
400 ft, the sloughing/caving of the uncased hole caused problems during the final stages of drilling and
logging; therefore, the logging tools were advanced only to a depth of approximately 380 ft. This
deviation did not reduce the quality of the study. There were no significant lithology changes between the
depths of 380 ft and 400 ft, so the shear-wave velocity information for the unlogged portion was
extrapolated from the adjacent (overlying) sediments.

Third, no carbonized material was collected from the deep boreholes for '“C analysis, because none
was found above the Paleocene-aged Porters Creek Clay where it would be useful in dating the strata.

2.4 DATA ACQUIRED

As previously indicated, the following information was recorded: lithologic logs (Attachment E-I),
continuous cores of deep borehole DB-01, natural gamma log of deep borehole DB-01 (Attachment E-II),
and shear-wave velocity log of deep borehole DB-02 (Attachment E-III). The geotechnical results from
the laboratory are in Attachment E-IV of this technical memorandum. The disturbed soil samples, which
were collected using split spoon samples, were analyzed for geotechnical index properties (e.g., specific
gravity, grain size, Atterberg limits, and moisture content). The undisturbed soils samples, which were
collected using Shelby tubes, were used for measuring physical soil properties (e.g., in-place density,
vertical permeability, triaxial compressive strength, and one-dimensional consolidation) and assessing
contaminant transport properties (e.g., contaminant partitioning coefficient, or “K4”). The K, values were
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measured for technetium-99 (**Tc) and neptunium-237 (*'Np). Table E.1 summarizes the soil samples

¢ .that were collected.

In the original work plan, 10 soil samples were to be analyzed for index properties; a total of 12 soil
samples were actually analyzed from the deep borehole. Similarly, 5 Shelby tube samples were planned to
be tested for physical soil properties; a total of 8 samples were actually tested. Untested samples were
placed into archive storage.

2.5 SUMMARY OF RESULTS

This study met its intended objectives. Two deep boreholes were drilled and abandoned in
accordance with applicable state regulations. A gamma log and downhole seismic survey were
successfully completed. Disturbed and undisturbed samples were collected and successfully analyzed at
the laboratory for geotechnical properties. The information obtained will be useful to support liquefaction
analyses, deformation studies, ground motion modeling, and design activities.

3. SEISMIC CONE PENETROMETER TESTING

Seismic cone penetrometer testing (SCPT) was conducted at Site 3A to better define the local
stratigraphy and obtain in-situ geotechnical property and seismic velocity measurements.

3.1 PLANNED ACTIVITIES

The planned SCPT activities are described in Sect. 4.2.2 of Part II of the Seismic Assessment Plan as
follows (BJC 2001a).

Eleven SCPT soundings will be conducted at Site 3A. The results of this activity will be used for
conceptual/preliminary design of a potential on-sitt CERCLA waste disposal facility...One of SCPT
locations coincides with the deep boreholes for correlation purposes. The SCPT sounding will be pushed to
a depth of approximately 50 ft; refusal (i.e., when the rig is unable to push the seismic cone penetrometer
further into the earth) is anticipated when the SCPT soundings have reached the Porters Creek Clay. (The
top of the Porters Creek Clay at nearby monitoring well MW 120 is approximately 50 to 55 ft deep.) If
the SCPT is unsuccessful, then one additional shallow boring may be drilled...No soil or organic samples
will be collected from the SCPT soundings. The SCPT will be used to collect continuous tip, sleeve, and
pore pressure measurements. Pore pressure dissipation tests will be conducted at four depths in varying
lithologies with different permeabilities to obtain the potential of the sediments to liquefy and the
competency of the clays. Shear and compressive wave velocities will be measured at 3-ft intervals
throughout the depth of each SCPT sounding...

3.2 SUMMARY OF WORK PERFORMED

The SCPT activities were performed by SAIC and its subcontractor, Gregg In Situ, Inc. SAIC is
under subcontract to BJC, DOE’s Management and Integration contractor.

SCPT soundings were completed at the 11 planned locations (SC-01 through SC-11) and 1
additional location (location of SB-07) (Fig.E.3). Attachment E-V contains the SCPT report, which
describes field equipment and procedures, data collection and interpretation, and logs/plots of the test
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results. Each sounding was plugged and abandoned in accordance with applicable regulations using a
Portland cement grout. No drilling fluids or soil cuttings were generated. The elevations and coordinates
of each SCPT sounding are listed in Table E.3.

Table E.3. SCPT sounding summary

PGDP Coordinates’ Lat/Long Coordinates’
SCPT  Elevation” Northing Easting : Total depth  Date sounding
no. (ft msl) (ft) (ft) Northing Easting (ft) was made
SC-01 386.53 -7775.68  -4784.36  37°05°56.54" 88°49°12.48" 59.1 Feb. 15, 2002
SC-02 385.80 -7389.56  -4781.87 37°06°00.12" 88°49°10.82" 61.4 Feb. 14, 2002
SC-03 383.84 -6386.62  -4788.10 37°06°09.46" 88°49°06.65" 52.0 Feb. 14, 2002
SC-04 382.82 -5840.36  -4787.12  37°06°14.53" 88°49°04.33" 70.0 Feb. 14, 2002
SC-05 381.88 -5955.73  -4182.17 37°06'11.41" 88°48°57.80" 54.1 Feb. 15, 2002
SC-06 385.19 -6712.04  -3903.01 37°06°03.44" 88°48°'57.76" 51.0 Mar. 6, 2002
SC-07 400.96 -7673.28  -3989.31 37°05°54.80" 88°49°02.83" 49.1 Mar. 5, 2002
SC-08 397.53 -7242.44  -3001.44 37°05°55.46" 88°48°49.55" 69.0 Feb. 13, 2002
SC-09A 394,97 -6708.42  -3258.15 37°06°01.29" 88°48°50.27" 66.0 Feb. 13, 2002
SC-10 392.10 -6727.13  -2636.95 37°05°59.01" 88°48743.14" ©38.0 Mar. 6, 2002
SC-11 384.42 -6031.39  -1338.14  37°06°01.07" 88°48°25.14" 349 Mar. 7, 2002
SB-07 390.24 -6723.80  -2004.60  37°05°56.90" 88°48'35.79" 17.7 Mar. 7, 2002

“Basis for elevations is the U.S. Coast and Geodetic Survey (USC&GS) North American Vertical Datum of 1988.

*Basis for coordinates is the USC&GS North American Datum of 1983. Coordinates are presented using both the standard
and PGDP coordinate system.

ms| = mean sea level

3.3 DEVIATIONS FROM PLANNED ACTIVITIES
During the SCPT activities, there were three deviations from the Seismic Assessment Plan (BJC 2001a).

Heavy rainfall and wet ground conditions created accessibility problems at many drilling locations.
Because the mud rotary drilling equipment was mounted on conventional trucks with rubber tires and a
track-mounted rig was used to conduct the final SCPTs, location SB-07 was converted from a shallow
(mud rotary) boring to an SCPT. This allowed the track-mounted equipment to be used to minimize
disturbance of soil and surface vegetation and to minimize potential health and safety concerns associated
with towing vehicles from muddy areas. Based on the currently envisioned layout of the potential
disposal facility, SB-07 is located outside of the footprint of the disposal cell (i.e., this boring is located in
the area of the support facilities). This deviation did not reduce the quality of the study. Use of the SCPT
allowed the subsurface lithology to be recorded.

Compressive wave velocities were recorded but not reported because of the shallow water table at
the site. This derivation did not affect the quality of the study because soil amplification factor
calculations used shear-wave velocities, not compression-wave velocities. Compression-wave velocities
measured in deep borehole DB-02 allowed calibration of the p-wave seismic reflection date.

In the Seismic Assessment Plan, refusal was anticipated when the SCPT soundings had reached the
Porters Creek Clay, approximately 50 to 55 ft deep. While this is generally the case, sounding SC-09
encountered refusal at the beginning of the sounding. Therefore, an adjacent sounding, SC-90A, was
drilled to replace it. Sounding SC-10 (at location 560L2) encountered refusal in a very dense sand/gravel
deposit at a depth of 38 ft and could not be completed deeper. Similarly, sounding SC-11 (at location of
planned borehole SB-04) encountered refusal in a very dense sand/gravel deposit at a depth of 35 ft and
could not be completed deeper. Sounding SB-07 encountered refusal in a very dense sand/gravel at a
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depth of 18 ft; a second attempt at this sounding encountered refusal at 16.5 ft and could not be completed
deeper. These deviations did not adversely affect meeting the data objectives of this study. Sufficient
seismic velocity data were obtained from other SCPT soundings to obtain a suitable profile for Site 3A.
Depth to top of the Porters Creek Clay was visible in the shear-wave seismic reflection survey and in soil
borings across the site.

3.4 DATA ACQUIRED

The results of the SCPT activities are presented in Attachment E-V of this technical memorandum.

3.5 SUMMARY OF RESULTS

This study met its intended objectives. Twelve SCPTs were advanced and abandoned in accordance
with applicable state regulations. Geotechnical and geophysical properties were measured at each of the
eleven locations. The information obtained will be useful to support liquefaction analyses, deformation
studies, ground motion modeling, and design activities.

4. SHALLOW BOREHOLES

Shallow boreholes were drilled to acquire geotechnical and stratigraphic information for use in the
design of any potential on-sitt CERCLA waste disposal facility and to determine if there is potential for
future liquefaction at Site 3A. These activities also provided information regarding the variability of the
lithology underlying Site 3A.

4.1 PLANNED ACTIVITIES

The planned shallow borehole activities are described in Sect. 4.2.3 of Part II of the Seismic
Assessment Plan as follows (BJC 2001a): -

Seven shallow boreholes (plus one contingent shallow borehole) will be drilled at Site 3A using a hollow-
stem auger... These boreholes will be drilled 20 ft into the Porters Creek Clay. The top of the Porters
Creek Clay at nearby monitoring well MW 120 is approximately 50 to 55 ft deep. Therefore, these
boreholes will be drilled to a total depth of approximately 75 ft. For correlation purposes, four of the
shallow borings will coincide with the SCPT sounding locations and are referred to as “primary” borings.
The remaining borings are referred to as “secondary” borings. If the SCPT described in Sect. 4.2.2 is
unsuccessful (i.e., refusal is encountered before the desired depths), then one additional shallow boring
may be drilled as a contingent borehole....

Standard penetration tests will be conducted continuously throughout the depth of the shallow boreholes.
Disturbed soil samples will be collected for *C age dating and measurement of geotechnical index
properties (e.g., specific gravity, grain size, Atterberg limits, and moisture content) and assessment of
contaminant transport properties (e.g., contaminant partitioning coefficient, or “K4”). Undisturbed
samples will be collected in Shelby tube samplers for measurement of physical soil properties (e.g., in-
place density, vertical permeability, triaxial compressive strength, and one-dimensional consolidation).
The K, values will be measured for **Tc and **’Np. The collection of up to 28 undisturbed soil samples
(in Shelby tube samples) from the shallow boreholes is now planned, but not all of these samples will be
analyzed. An attempt will be made to collect four samples from each of the four primary boreholes (those
co-located with the SCPTs, or CCGT-SB01 through CCGT-SB04) for a total of 16 samples, and an
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attempt will be made to collect three samples from each of the four remaining secondary shallow
boreholes (CCGT-SBOS through CCGT-SBO08), for a total of 12 samples. Of the 28 undisturbed soil
samples, approximately 22 will be analyzed. (Testing for all of the primary samples and one-half of the
secondary samples is assumed.) Samples that are collected, but not planned to be analyzed, may be used
for geotechnical laboratory testing in situations where the original samples do not have sufficient volume

or if soil material types vary...

4.2 SUMMARY OF WORK PERFORMED

The shallow borehole activities were conducted by SAIC Engineering, Inc. Drilling activities were
conducted by SAIC’s subcontractor, Miller Government Services. SAIC is under subcontract to BJC,
DOE’s Management and Integration contractor.

Five shallow boreholes (SB-01, SB-02, SB-03, SB0S, and SB-06) were drilled at the planned
locations (Fig.E.4) using mud rotary drilling techniques. Attachment E-I contains the lithologic logs of
the boreholes. Continuous soil samples were collected from these boreholes using split spoon and Shelby
tube samplers. Split spoon samples were taken in accordance with the SPT (ASTM D 1586) using a
Foremost Mobile Automatic Hammer. Table E.4 contains a soil sampling summary. In addition to the
planned samples, three organic samples were collected from split spoon samples in borings SB-03 and
SB-06 and analyzed for '“C age dating. Each borehole was plugged and abandoned in accordance with
applicable regulations using a Portland cement grout. The uncontaminated drilling fluids and cuttings

were safely disposed near the drill sites.

After they were plugged and abandoned, each borehole location was surveyed by a land surveyor
licensed in the Commonwealth of Kentucky. The elevations and coordinates are presented in Table E.5.

4.3 DEVIATIONS FROM PLANNED ACTIVITIES
During this study, there were four deviations from the Seismic Assessment Plan (BJC 2001a).

First, the plan called for use of a hollow stem auger to drill the shallow boreholes. Because
procedures for conducting SPTs require the use of mud rotary drilling techniques (ASTM D 1586), it was
necessary to modify the drilling technique. This modification was incorporated into the planned work
prior to initiating any drilling activities. This deviation did not reduce the quality of the study.

Second, the plan called for all boreholes to be drilled 20 ft into the Porters Creek Clay, which was
estimated to be approximately 50 to 55 ft deep. Some boreholes penetrated less than 20 ft of the Porters
Creek because representative lithologic samples were available and collected in the upper 20 ft of the
formation. Table E.4 includes a comparison, for each borehole, of the depth to the Porters Creek Clay and
the total depth. One borehole (SB-02) was drilled 30 ft into the Porters Creek Clay, two boreholes (SB-03
and SB-05) were drilled at least 18 ft into the Porters Creek Clay, and two boreholes (SB-02 and SB-06)
were drilled 12 to 13 ft into the Porters Creek Clay. This deviation did not reduce the quality of the study.
Information regarding the depth and thickness of the Porters Creek Clay near the middle of Site 3A was
obtained from the two deep borings. The hardness of the clay created sampling problems; more than one
Shelby tube sampler was crushed during attempts to collect undisturbed soil samples from the Porters
Creek Clay. Therefore, the investigation team concluded that it was appropriate to cease drilling prior to
reaching the planned 20 ft depth of penetration into the Porters Creek Clay.

02-097(doc)/072902 E-11




(AR

HOBRBS ROAD

— -

B T

L i et ity

=

500
™ e —

NSB-02 JL
SB-06
( o=
N\
SB-05 ) )

\SB-03

0 500 Feet

I\ &
%\g ;
\ ‘%— 3

LEGEND
ROAD

'/\/ BOUNDARY OF SITE 3A

PGDP BOUNDARY /\,/ OVERHEAD POWER LINE

SB-01
WV SHALLOW BORING LOCATION

U.S. DEPARTMENT OF ENERGY
DOE OAK RIDGE OPERATIONS
PADUCAH GASEOUS DIFFUSION PLANT

BECHTEL BECHTEL JACOBS COMPANY LLC
JACOBS o U COERMMENT CONTRACT DEAC 05 SBORZZTR0
M e Corpury Osk Ridge, Tennessee  Paducah, Kentucky #Portsmauth, Chio

Fig. E.4. Location of shallow borings.

Science Applications
International Corporation

P.O._Box 2502
Oak Ridge, Tennessee 37831

FIGURE No. ¢5ac90001sk508r1.apr
DATE 05-71-02

ki




- Table E.4. Shallow boring sampling summary

Collection Depth interval
Boring method (ft bgs) Sample number Comments’
SB01 Shelby Tube’ 6-8 CCGTSBO1STO! N
8-10 CCGTSBOIST02
34 - 36 CCGTSBOI1ST03 Tube crushed, sample not collected.
36 - 38 CCGTSB0IST04  No recovery, sample not collected.
46 — 48 CCGTSBO1STO05
48 - 50 CCGTSBOIST06
Split Spoon® 0-2 CCGTSBO01SSO0t Sample archived, not sent to lab.
2-4 CCGTSBO01SS02 Sample archived, not sent to lab.
4-6 CCGTSBO01SS03
10 - 12 CCGTSBO01SS04
12 -14 CCGTSBO01SS05 Sample archived, not sent to lab.
14 - 16 CCGTSB01SS06 Sample archived, not sent to lab.
16 — 18 CCGTSB01S807 Sample archived, not sent to lab.
18 — 20 CCGTSB01SS08
20 — 22 CCGTSBO01SS09 Sample archived, not sent to lab.
22 - 24 CCGTSBO01SS10 Sample archived, not sent to lab.
24 - 26 CCGTSBO1SS11
26 - 28 CCGTSB01SS12 Sample archived, not sent to lab.
28 — 30 CCGTSBO01SS13 Sample archived, not sent to lab.
30 - 32 CCGTSB01SS14 Sample archived, not sent to {ab.
32-34 CCGTSBO01SS15
38 — 40 CCGTSBO1SS16 Sample archived, not sent to lab.
40 - 42 CCGTSB01SS17 Sample archived, not sent to lab.
42 - 44 CCGTSB0O1SS18 Sample archived, not sent to lab.
44 — 46 CCGTSBO1SS19
50 — 52 CCGTSBO01SS20 Sample archived, not sent to lab.
SB02 Shelby Tube” 6-8 CCGTSB02ST0!
8-10 CCGTSB028T02
34 - 36 CCGTSB02STO03
36 - 38 CCGTSB02ST04
62 — 64 CCGTSB02ST0S
64 — 66 CCGTSB02ST06
Split Spoon® 0-2 CCGTSB02SS01 Sample archived, not sent to lab.
2-4 CCGTSB02SS02 Sample archived, not sent to lab.
4-6 CCGTSB025S03
10 - 12 CCGTSB02SS04 Sample archived, not sent to lab.
12-14 CCGTSB028S05
14 - 16 CCGTSB02S8S06 Sample archived, not sent to lab.
16 - 18 CCGTSB028S07 Sample archived, not sent to lab.
18 — 20 CCGTSB025S08 Sample archived, not sent to lab.
20 - 22 CCGTSB028S09
22 - 24 CCGTSB02SS10 Sample archived, not sent to lab.
24 - 26 CCGTSB02SS11 Sample archived, not sent to lab.
26 — 28 CCGTSB025S812 Sample archived, not sent to lab.
28 — 30 CCGTSB02SS13 Sample archived, not sent to lab.
30 - 32 CCGTSB02SS14 Sample archived, not sent to lab.
32 - 34 CCGTSB028S15
38 - 40 CCGTSB02SS16 Sample archived, not sent to lab.
40 — 42 CCGTSB02SS17 Sample archived, not sent to lab.
42 — 44 CCGTSB02SS18 Sample archived, not sent to lab.
44 - 46 CCGTSBO02SS19 '
46 — 48 CCGTSB028S20 Sample archived, not sent to lab.
48 - 50 CCGTSB02SS21 Sample archived, not sent to lab.
50 — 52 CCGTSB028S22
52 - 54 CCGTSB02SS523 Sample archived, not sent to lab.
54 — 56 CCGTSB02SS24
56 — 58 CCGTSB02SS25 Sample archived, not sent to lab.
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Table E.4. Shallow boring sampling summary (continued)

Collection Depth interval
Boring method (ft bgs) Sample number Comments®
SB02 Split Spoon® 58 — 60 CCGTSB02SS26 Sample archived, not sent to lab.
(continued) (continued) 60 — 62 CCGTSB02SS27
SB03 Shelby Tube” 8- 10 CCGTSB03STO]
10 - 12 CCGTSB03ST02
38 - 40 CCGTSB03ST03
40 — 42 CCGTSB03ST04
54 - 56 CCGTSB03STO03 Tube crushed, sample not collected.
56 ~ 58 CCGTSB03ST06
64 — 65 CCGTSB03ST07
66 — 67 CCGTSB035TO8
Split Spoon© 0-2 CCGTSB03SS01 Sample archived, not sent to lab.
2-4 CCGTSB03SS02 Sample archived, not sent to lab.
4-6 CCGTSB03SS03 Sample archived, not sent to lab.
6-8 CCGTSB03SS04
12 - 14 CCGTSB03SS05 Sample archived, not sent to lab.
14 - 16 CCGTSB03SS06 Sample archived, not sent to lab.
16 - 18 CCGTSB03SS07
18 ~ 20 CCGTSB03SS08 Sample archived, not sent to lab.
20 - 22 CCGTSB03SS09 Sample archived, not sent to lab.
22 —- 235 CCGTSB03SS10 Sample archived, not sent to lab.
24 - 26 CCGTSB03SS11
26 - 27 CCGTSB03SS12 Sample archived, not sent to lab.
28 - 30 CCGTSB03SS13 Sample archived, not sent to lab.
30 - 32 CCGTSB03SS14 Sample archived, not sent to lab.
32 - 34 CCGTSB03SS15 Sample archived, not sent to lab.
34 - 36 CCGTSB03SS16 Sample archived, not sent to lab.
36 - 38 CCGTSB03SS17
42 — 44 CCGTSB03SS18 Sample archived, not sent to lab.
44 — 46 CCGTSBO03SS19
46 - 48 CCGTSB03SS20 Sampile archived, not sent to lab.
48 — 495 CCGTSB03SS21 Sample archived, not sent to lab.
50 - 52 CCGTSB03SS22 Sample archived, not sent to lab.
52 - 54 CCGTSB03SS23
58 — 60 CCGTSB03SS24 Sample archived, not sent to lab.
60 — 62 CCGTSB03SS25 Sample archived, not sent to lab.
62 — 64 CCGTSB03SS26
68 — 70 CCGTSB03SS27 Sample archived, not sent to lab.
SBO5 Shelby Tube” 8- 10 CCGTSB05STO1
10 - 12 CCGTSB05ST02
32 - 34 CCGTSB05ST03
34 - 36 CCGTSB05ST04
44 — 46 CCGTSBO05STOS
46 — 48 CCGTSBO05ST06
54 — 56 CCGTSBO05STO07
56 - 58 CCGTSBO05STO8
Split Spoon® 0-2 CCGTSB05SS01 Sample archived, not sent to lab.
2-4 CCGTSB05SS02 Sample archived, not sent to lab.
4-6 CCGTSB05SS03 Sample archived, not sent to lab.
. 6-8 CCGTSB05SS04
12 - 14 CCGTSB05SS05 Sample archived, not sent to lab.
14 - 16 CCGTSB05SS06
16 — 18 CCGTSB05SS07 Sampie archived, not sent to lab.
18 - 20 CCGTSB05SS08 Sample archived, not sent to lab.
20 - 22 CCGTSBO05SS09 Sample archived, not sent to lab.
22 - 24 CCGTSB0558810
24 - 26 CCGTSBO05SS11 Sample archived, not sent to lab.
26 — 28 CCGTSB05SS12 Sample archived, not sent to lab.
28 — 30 CCGTSBO05SS13 Sample archived, not sent to lab.
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Table E.4. Shallow boring sampling summary (continued)

Collection

Depth interval

Boring method (ft bgs) Sample number Comments®
SBOS Split Spoon® 30 - 32 CCGTSB058S14 R
(continued) (continued) 36 - 38 CCGTSB0558S15 Sample archived, not sent to lab.

38 - 40 CCGTSB05SS16 Sample archived, not sent to lab.
40 - 42 CCGTSB05SS17 Sample archived, not sent to lab.
42 - 44 CCGTSB05SS18
48 — 50 CCGTSB05SS19
50 - 52 CCGTSB05SS20 Sample archived, not sent to lab.
52 - 54 CCGTSB05SS21
58 — 60 CCGTSB05SS22 Sample archived, not sent to lab.
60 - 62 CCGTSB05SS23 Sample archived, not sent to lab.
SB06 Shelby Tube” 4-6 CCGTSB06STO1
8-10 CCGTSBO06ST02
48 — 50 CCGTSB06ST03
50 — 52 CCGTSB06ST04 No recovery, sample not collected.
52 - 54 CCGTSB06STO05
Split Spoon® 0-2 CCGTSB06SS01 Sample archived, not sent to lab.
2-4 CCGTSB06SS02 Sample archived, not sent to lab.
6-8 CCGTSB06SS03
10 - 12 CCGTSB06SS04 Sample archived, not sent to lab.
12 - 14 CCGTSB06SS05 Sample archived, not sent to lab.
14 - 16 CCGTSB06SS06
16 - 18 CCGTSB06SS07 Sample archived, not sent to lab.
18 - 20 CCGTSB06SS08 Sample archived, not sent to lab.
20 - 22 CCGTSB065S09 Sample archived, not sent to lab.
22 -24 CCGTSB06SS10
24 - 26 CCGTSB06SS11 Sample archived, not sent to lab.
m 526 — 28 CCGTSB06SS12 Sample archived, not sent to lab.
3 28 - 30 CCGTSB06SS13 Sample archived, not sent to lab.
30 - 32 CCGTSB068S14
32 - 34 CCGTSB06SS15 Sample archived, not sent to lab.
34 - 36 CCGTSB06SS16 Sample archived, not sent to lab.
36 — 38 CCGTSB06SS17 Sample archived, not sent to lab.
38 - 40 CCGTSB06SS18 ' '
40 - 42 CCGTSB06SS19 Sample archived, not sent to lab.
42 - 44 CCGTSB06SS20
44 — 46 CCGTSB06SS21 Sample archived, not sent to lab.
46 — 48 CCGTSB065S22
54 - 56 CCGTSB06SS23 , ‘
56 — 58 CCGTSB06SS24 Sample archived, not sent to lab.

“Unless otherwise indicated, samples were sent to the laboratory for the analysis described in footnotes b and c.

*Undisturbed samples will be collected using Shelby tubes for measuring physical soil properties (e.g., in-place density,
vertical permeability, triaxial compressive strength, and one-dimensional consolidation) and assessment of contaminant transport
properties (e.g., contaminant partitioning coefficient, or “K4”). The K4 values will be measured for **Tc and Z'Np.

“Disturbed soil samples were collected using split spoons and analyzed for '*C age dating and measurement of geotechnical
index properties (e.g., specific gravity, grain size, Atterberg limits, and moisture content).
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Table E.5. Shallow boring summary

PGDP coordinates” Lat/long coordinates” Depth to
Total  top of
Boring Drilling Elevation Northing Easting depth  clay®
no. method (ft msl)” f© ft) Northing Easting (ft) (f) Date drilled

SB-01  Mud rotary 386.53 -7775.97 -4783.36 37°05°56.53" 88°49°12.47" 52.0 22 Mar. 9-10, 2002
SB-02  Mud rotary 383.06  -5836.05 -4791.38 37°06°14.58" 88°49°04.36" 66.0 53 Feb. 25-Mar. 6, 2002
SB-03  Mud rotary 394.21 -6743.77 -3207.73 37°06°00.79" 88°48°49.83" 70.0 51 Feb. 13-Mar. 19, 2002
SB-05  Mud rotary 38542 -6752.60 -4787.58 37°06°06.05" 88°49°08.19" 62.0 44 Feb. 21-23, 2002
SB-06 Mud rotary 388.20  -6196.14 -3535.97 37°06°06.99" 88°48°51.32" 58.0 45 Mar. 11-14, 2002

“Basis for elevations is the U.S. Coast and Geodetic Survey (USC&GS) North American Vertical Datum of 1988,

bBasis for coordinates is the USC&GS North American Datum (NAD) of 1983. Coordinates are presented using both
standard latitude/longitude and PGDP coordinate systems.

‘Porters Creek Clay

msl = mean sea level

Third, heavy rainfall and wet ground conditions created accessibility problems at the drilling
locations. The mud rotary drilling equipment was mounted on conventional trucks with rubber tires. In
order to minimize disturbance of soil and surface vegetation and to minimize potential health and safety
concems associated with towing vehicles from muddy areas, alternative drilling methods were used at the
locations of SB-04 and SB-07. A track-mounted rig was used to conduct the final SCPT soundings and
direct-push technology (DPT) boreholes at Site 3A. Because this rig was readily available, it was used to
install an SCPT sounding in lieu of a shallow boring at location SB-07. Additionally, it was used to install
a DPT borehole in lieu of a shallow boring at location SB-04, which was a primary boring location paired
with SCPT SC-11. Based on the currently envisioned layout of the potential disposal facility, both of
these borings are located outside of the footprint of the disposal cell (i.e., these borings are located in the
area of the support facilities). This deviation did not reduce the quality of the study. These alternative
drilling/boring methods allowed the subsurface lithology to be recorded. Although soil samples were not
collected using split spoons and Shelby tubes, a continuous core was collected and logged from the DPT
borehole. Additional information regarding the SCPT sounding conducted at location SB-07 is presented
in Sect. 4.2 of this technical memorandum. For additional information regarding the DPT borehole
conducted at location SB-04, please refer to the technical memorandum for the site-specific Fault Study

_ (follow-up activities) (SAIC 2002b).

Fourth, three organic samples were collected from split spoon samples from borings SB-03 and
SB-06 for '*C age dating, although more had been planned. This deviation provided additional data on
age of the deposits at Site 3A and, therefore, enhanced the study.

4.4 DATA ACQUIRED

As previously indicated, the following information was recorded: lithologic logs (Attachment E-I)
and the continuous core from the DPT borehole at location SB-04 with photographs (SAIC 2002b). The
geotechnical results from the laboratory are in Attachment E-VI of this technical memorandum. The
disturbed soil samples, which were collected using split spoons, were analyzed for geotechnical index
properties (i.e., specific gravity, grain size, Atterberg limits, and moisture content). The undisturbed soil
samples, which were collected using Shelby tubes, were used for measuring physical soil properties (i.e.,
in-place density, vertical permeability, triaxial compressive strength, and one-dimensional consolidation)
and assessing contaminant transport properties (1.e., contaminant partitioning coefficient, or “K4”). The K4
values were measured for °Tc and *’Np. Table E.4 summarizes the soil samples that were collected.

02-097(doc)/072902 E-16




In the original work plan, 52 soil samples were to be analyzed for index properties; a total of
36 samples were actually tested. Similarly 22 Shelby tube samples were planned to be analyzed for physical
properties; a total of 25 samples were actually tested. Untested samples were placed into archive storage.

There were fewer index property samples tested than planned because borehole SB-04 was
completed as a DPT borehole, borehole SB-07 was completed as a SCPT sounding and borehole SB-08
was a contingency borehole that was not needed. The samples tested provided sufficient data to
adequately characterize the different soil zones encountered at Site 3A.

Organic samples were collected from the split spoon samplers. The results of these samples are
summarized in Table E.6, and Attachment E-VI contains the laboratory results of the '*C age dating

analysis.
Table E.6. Summary of organic sampling and '*C age dating

Measured Conventional

Sample number Location Sample depth radiocarbon age® radiocarbon age”
CCGTSB03C04 SB-03 4 ft 4,190 £ 40 BP 4,240 + 40 BP
CCGTSBO03C36 SB-03 36 ft 7,230 £ 40 BP 7,280 £ 40 BP
CCGTSB06C11 SB-06 10.9 ft 6,790 + 40 BP 6,830 = 40 BP

“ Dates are reported as radiocarbon years before present (BP), where “present” is defined as 1950 A.D.

4.5 SUMMARY OF RESULTS

This study met its intended objectives. Five shallow borings were drilled and abandoned in
" accordance with applicable state regulations. Two other planned borings were replaced with a suitable
SCPT sounding or DPT borehole. Lithology samples were collected and described. Geotechnical
properties of disturbed and undisturbed samples were successfully measured in the laboratory.
Carbonized material was dated using '*C analysis. The information obtained will be useful to support
liquefaction analyses, deformation studies, ground motion modeling, design activities, and dating strata.

5. REFERENCES
ASTM (American Society for Testing and Materials) 1999. “Standard Test Method for Penetration Test
and Split-Barrel Sampling of Soils,” Designation: D1586-99, Conshohocken, PA, March.
BIC (Bechtel Jacobs Company LLC) 2001. Seismic Assessment Plan for Siting of a Potential On-Site
CERCLA Waste Disposal Facility at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
BJC/PAD-207, Final, Bechtel Jacobs Company LLC, Kevil, KY, September.

SAIC (SAIC Engineering, Inc.) 2002a. NEPA Considerations: Site-Specific and Regional Fault Studies
and Acquisition of Seismic and Geotechnical Data, SAIC, Kevil, KY, February 8.

SAIC 2002b. Technical Memorandum for the Site-Specific Fault Study, SAIC, Kevil, KY, May 10.
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LITHOLOGIC LOG [BORINGAWELL NO: DBO1 PAGE 1 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A

Project No: DO 110 IClient/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC Orili Contractor: Miller Govt Services Driller: Robert Stiles

Drill Start (time/date): 13:30 on 02-18-02 |Drill End (time/date): 15:12 on 02-21-02 |Borehole Dia: 6 inch with 4-inch core
Orilt Method/Rig Type: Versa-Sonic Total Depth: 359 ft

Logged By: Kenneth Davis (SAIC) ]Coordinates: E -3062.74 N-7132.19 [Protective Level: D
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LITHOLOGIC LOG

[BORING/WELL NO: DBO1

PAGE 2 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

Driller: Robert Stiles

Drill Start (time/date): 13:30 on 02-18-02

Drill End (time/date): 15:12 on 02-21-02

Borehole Dia: 6 inch with 4-inch core

Drill Method/Rig Type: Versa-Sonic

Total Depth: 359 #t

Logged By: Kenneth Davis (SAIC) ]Coordinates: E -3062.74 N -7132.19 |Protective Level: D
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— (10YR7/1) ard yalow (10YR7/8), fem, o ] 40% fine sand {subangular, quanz); 10% Clay
] [ 3K claty, contmine blebe of poorly graded, e sand, |
_ ; "s NA _ ] _ | 5™ ML) medium plasticity, yelow (10YRY/2), i, moiet A~ rounded, and race minarale
: Siit (ML), medkum plasticity, yellow (10YR7/8} motied vl 35% Clay: Trace medium gravel (up 10 0.5-nch
with #ight gray (10YR?/1), frm, mole! I$$$ diameter), poorly graded, rounded
45.. N Y S Wu—mamm,——
jwdith gt geay (10YE7/3). modamieh fiem. maia to et i) ded 13 subangulec:. 30% adt 15% ooenl |
- Clay (CL), medium o . gray (7.5YRe&/1),
fiern, moiet high plasticlty. 20% SiN, massive
/ AR
/ Sitt (ML), medium plasticty, Ight gray (10YR7/1) motied |24~/ +] 25% clay; containe blebs of fne sand (00%),
50_1 with very pale brown {10YR?/4), fim, moist $$$ asubanguiar and siit (40%) with some mengenese
[ 'Sty Gravel with Sand (GM), nonpiastic, very pile brown Well graded: S0% gravel (Up 1 1-nch Gameter,
] N10YR7/4), oose, wet A \s ), 3% macihum 1 coarse sand; 20% Sl
../ Clay (CL), medium piasticity, Sght gray (10YR7/1), bem, 230% SI; 10% sand (Boe)
/ ¥ 50% fina 1o medium gravel (U 1o 0.75-inch dlameter),
— 8 10.0 NA = | . | nonplastic, brown (10YRS/3), consolidated/tirm, moist subrounded © rounded, chert; 30% fine 1o medium
. \ subangular 10 rounded, quatz); 20% dg_/
554
- 60% fine 1o medium gravel {up 1o 0.75-inch dameter),
Well Graded Gravel with Siit and Sand (GW-GM), subrounded 1 rounded, chert; 30% medium 1 coarse
nonplastic, Sght yellowish brown (10YR&/4), looss, wal sand, subangulsr b rounded, quertz snd feidspar;
- 10% sit
ol Girncied Gravel with Cley and Sand (GW-GG), Tdium 1 coarss gravel (up 10 1.25-nch
b nonplastic, grayish brown (10YRS/2), ) © d, cheet; 20%
/ Sit (ML), medi, ity, yellow (10YR7/6) laminated o
with gray (10YR&/1), fiern, molst
| 60 ll Silt (ML) as sbove




LITHOLOGIC LOG

[BORING/WELL NO: DBO1

[PAGE 3 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Isite: site 3a

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor. SAIC

Drill Contractor: Miller Govt Services

Joritler: Robent Stiles

Drill Start (time/date): 13:30 on 02-18-02

Borehole Dia: 6 inch with 4-inch core

Drill End (time/date): 15:12 on 02-21-02
Drill Method/Rig Type: Versa-Sonic (Total Depth: 359 ft
Logged By: Kenneth Davis (SAIC) |Coordinates: E -3062.74 N-7132.19 |Protective Level: D
SAMPLE SPT T HEALTY
RESWT | sareTy
DEPTH RECOVERY | 6-66¢ GRAPH
) | INTERVAL | NUMBER] g oy JVOCIRAD LITHOLOGIC DESCRIPTION LOG COMMENTS
Clay (CL), low plasticily, gray (10YR&/1), hard, slightly
- moist
65| 9 10.0 NA -] -
— Clay (CL), medium plasticity, very dark graylsh brown
{10YR3/2), firm, mole!
70_V Clay (CL) as above but hard, dry
10 9.5 NA -} - 3‘;; &)mw very dark grayish brown
75 e
80...]
] 11 88 NA « | = | Clay (QL) madium plasticity, very dwk gray (10YRIN),
Aem 1o hard, atightly moist Frisbie
85
y /
Clay (CL) as above




LITHOLOGIC LOG

IBORING/WELL NO: DBO1

PAGE 4

of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment "

Contractor: SAIC

Drilt Contractor: Miller Govt Services

Driller: Robert Stiles

Drill Start (time/date): 13:30 on 02-18-02

Drill End (time/date): 15:12 on 02-21-02

Borehole Dia: 6 inch with 4-inch core

Drill Method/Rig Type: Versa-Sonic

Total Depth: 359 ft

Logged By: Kenneth Davis (SAIC) [Coordinates: E -3062.74 N -7132.19 _|Protective Level: D
SPT HEALTH
DEPTH| b e SAR GRAPH
(%) ]INTERVAL ] NUMBER| HEC&‘;ERV G’Tg - VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
|,/
/ Clay (CL), medium plasticity, very dark gray (10YRJ/1), !
95_/ 12 102 NA | = | e e e T T St ooy Breaks along horizontal lemiraéons
ﬂ /
7
100
-
—
13 11.0 NA - { = | Clay (CL) as above Trace (2-5%) mica (muscovite)
105
-
f/
110
-1
b 14 9.6 NA = | = ] Clay (CL) aa sbove
115
—
120 Clay (CL) as sbove




LITHOLOGIC LOG |[BORINGWELL NO: DBO1 PAGE 5 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A
Project No: DO 110 IClient/Project: USDOE/PGDP Site 3A Seismic Assessment
Contractor: SAIC Jorilt Contractor: Miller Govt Services IDrilIer: Robert Stiles
Drill Start (time/date): 13:30 on 02-18-02 [Drill End (time/date): 15:12 on 02-21-02 |Borehole Dia: 6 inch with 4-inch core
Drili Method/Rig Type: Versa-Sonic Total Depth: 359 ft
Logged By: Kenneth Davis (SAIC) [Coordinates: E -3062.74 N -7132.19 [Protective Level: D
SAMPLE SPT HEALTH
RESULT SAF
DEPTH RECOVERY | 6-6-6-8 GRAPH
{#) [INTERVAL | NUMBER i N} VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
15 98 NA | = | = | Clay (CL). medium plasticity, very dark gray (10YRY1), Trace (2-5%) mica (muscovite), friable

firm 1o hard, siightly moist

16 105 NA = | = | Clay(CL} as sbove
135 —
Clay {CL) as above
140
145
b 17 208 NA = | = ] Clay (CL) s shove tast frm-10-80ft, Moist
1150




LITHOLOGIC LOG

|[BORINGWELL NO: DBO1_

PAGE 6 of

12

Facility; Paducah Gaseous Diffusion Plant, Paducah, KY

“ISite: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Sei

smic Assesement T

Contractor: SAIC

Drilt Contractor: Miller Govt Services

" |Driller; Robert Stiles

Drili Start (time/date): 13:30 on 02-18-02

Borehole Dia: 6 inch with 4-inch core

Drili Method/Rig Type: Versa-Sonic

Drill End (time/date): 15:12 on 02-21-02

" [Totai Depth: 359 #t

Logged By: Kenneth Davis (SAIC)

{coordinates: E -3062.74 N -7132.19

|Protective Level: D

SAMPLE ey

RESULT

HEALTH/
SAFETY

OEPTH

RECOVERY
(| INTERVAL | NUMBER

N

¢F-eE

vO©

RAD

LITHOLOGIC DESCRIPTION

GRAPH
LOG

COMMENTS

Clay (CL), madium plasticity, very dark gray (1OYR¥/1),
moderately fiem to soft, moist

Trace {2-5%) mica (muscovits), friable

Clay (CL) as above but with

ol gia
sand (SP-SC)

geading downward ©

Gl Sl (ML), medium p
firm 10 hard, moist

black ($0YR2/1),

9999555538
4449446444

Sity Sard (SM), fine, subangular, glauconite, medium
plasticity, dark grayish brown (10YR«'2), firn, moist

SO 33903099)

18 18.7 NA

Clay (CL), plastic, bliack (10YR2/1), frm, moiat

With 1-inch bed of glauconite fine Sand (SP), poorly
graded, sub

Poorly Graded Sand (SP), very fine, subangular, light
greanish gray (GLEY2 7/1), soft, moist

MGWS:MS fine 10 very fine, subsounded
gL S mwﬂ.EY!'lll),

im.m

Clay (CL),
greenish gray (QLEY2 ¥1), MMWM
Graded Send (SP), ins 10 very ded to

Ane,
rounded, light gresnish gray (GLEY2 7/1), moist

Poorty Graded Sand (SP), fine 10 very fine, subrounded
10 rounded, ight greanish gray (QLEY2 7/1), fiem, moist

Sand appears 10 be predominately quitz but
contains abundant gisuconite.

Apparent organic-tich horirons at 174.9 7t bge and
17840 179.0tbgn

Interiaminated Poorly Graded Sand (sﬁ,v-yin.
quartz, light gray (10YR7/4), Clay (CL), dark grayish
brown (10YR4/2)




LITHOLOGIC LOG

|BORING/WELL NO: DBO1

PAGE 7 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Slte 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

!Dnller. Robert Stiles

Drill Start {time/date): 13:30 on 02-18-02

Drill End (time/date): 15:12 on 02-21-02

Borehole Dia: 6 inch with 4-inch core

Drill Method/Rig Type: Versa-Sonic

Total Depth: 359 ft

Loggediy: Kenneth Davis (SAIC) IcOofdinates; E -3062.74 N -7132.19 |Protective Level: D
SPT HEALTH/
SAMPLE RESWT | SAFETY |
DEPTH RECOVERY | 8666 GRAPH
) JINTERVAL | NUMBER] ) m_ {voc|map LITHOLOGIC DESCRIPTION L0G COMMENTS
J
- Intertaminated Clay (CL), dark grayish brown (10YR4/2) -
AND Poorly Graded Sand (SP), very fine, quartz, ight Teeres 0% clay. 40% sand
_— gray (10YR7/1), medium plasticity, fem, moist
185 v
- wmy(mmmuw.dsw(sn. 2 a0 clay; 20% sard
-t 19 238 NA - -
190 -
Intartaminated Clay (CL) AND Poorly Graded Sand (SP), [otenk
—— as shovs e
- cn.m Sand (SC), vary fine o fire, graded, 20% olay
medium plasticity, grayish brown (10YRS/2), frm, moist
195
h Clay (CL), plastic, biack (10YR2/1), hard, moist
Interiaminated Clay (CL), dark grayish brown (10YR4/2)
AND Poorly Geaded Sand (SP), v-yﬁna mm SO% clay, 50% sand
- gray (YOVR?/1}, medium plastcity, fiom,
V Indariarnineted AND Sand a4 shove
N7
—-(
many
s Clay (CL), plastic, black (10YR2/1), fiem, molet 20% very fine sand, quartz
7 2 | 205 NA -] - |
Sandy Lesn Clay (C1) 50% clay; 50% very fine sand, quartz




LITHOLOGIC LOG

[BORINGWELL NO: DBO1

PAGE 8 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

Driller: Robert Stiles

Drill Start {time/date): 13:30 on 02-18-02

Drill End (time/date): 15:12 on 02-21-02

Borehole Dia; 6 inch with 4-inch core

Drill Method/Rig Type: Versa-Sonic

Total Depth: 359 ft

Logged By: Kenneth Davis (SAIC) ]Coordinates: E -3062.74 N -7132.19 |Protective Level: D
SPT HEALTH/
A SAMPLE RESULT | sar
RECOVERY | ¢"-¢".¢-0° GRAPH
{f) }INTERVAL } NUMBER E R} (N) VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
Sandy L.ean Clay {CL), medium plasticity, very dark gray 50% clay; 45% very fine sand, quartz; trace (5%)
- {10YR3/1) moderately fim, molst gravel
_/ Clay (CL), medium plasticity, black (10YR2/1) i, molet Fine sand make up 10%
215 8-y(0t)unbwobulnm 9 Feve sand 1 50% at
Poorly Graded Sand (SP), very fine, quartz, slightly _Jnu"ei
e Ay
b /A
™ N
p N e
—d ™ N s
Silt (ML) with soma sand (very fine) Iaminations, low A
plasticity, gray (YOYRS/1) and very derk gray (10YRY1), AW/
Brm, moist A
N AR
/ [ A o
A
Ao
o
gv‘w
b
220 A
[ oo
b W o
[ o
- [ wn o
[ o
[Aorar
O
o o o
el a0
/™ o
YA
™
A
7 (A ]
Silt (ML), low plasticity, gray (Y0YR&/1), firmn, moiet [~nin] 10% mica ¢ plant
b~ oy fossils
—d ™ P A/
s
o
AA
225 A
AR A
T A
ot Ay
- 7 e
[/ oy
s W oy
ﬁsﬂv\
- P e
[/
b Wy
- Ao
LA oo
Pt
e b o
LA N
-1 21 215 NA -1- AR
b
A
A
A
- TadATA
medium R&/1), frm, maiet ﬁs:s 10-15% mica (muscovite), carbonized plant fossile
- haland F Y. gray (10YRE/), A A not evident ’
LAy
b/ P
P o
[Awnon
- p/e P
A
Taa A A
- A
e oA
L/ AN
A
235..] ™ ot
AN
LAy oAy
A ooy
- s ry
™ aaP o
Tl el
SHE (ML), low 10 medium plasticity, laminated gray P AA
- {10YRS/1) and ight gray (10YR?/1), firm, moist f e nr
AR
$M
A
y/ Six (ML), madium plastichy, very dark gray (10YR¥1), 5' v Massive
firm, moist /~$

T




LITHOLOGIC LOG lBORING/W ELL NO: DBO1 PAGE 9 of 12
Facility. Paducah Gaseous Diffusion Plant, Paducah, KY , - |Site: Site 3A
Project No: DO 110 IClient/Project: USDOE/PGDP Site 3A Seismic Assessment
Contractor: SAIC |Drill Contractor: Miller Govt Services Driller: Robert Stiles
Drill Start (time/date): 13:30 on 02-18-02 |Drill End (time/date): 15:12 on 02-21-02 |Borehole Dia: 6 inch with 4-inch core
Drill Method/Rig Type: Versa-Sonic - Total Depth: 359 ft
Logged By: Kenneth Davis (SAIC) [Coordinates: E -3062.74 N -7132.19 |Protective Level: 5]
SAMPLE —SPT HEALTH/
RESULY | SAFETY
DEPTH RECOVERY | 6666 GRAPH
{t) §INTERVAL | NUMBER m VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
V $$§
A
- HAAA
™ o
Sitt (ML), madium plasticity, very dark gray (10YRY1),  PASAYA] Masel
- firm, moist SASA °
A
— A
N
LA o Y
- SNA
[ oy
L N
245} 7
L™ o
2 118 N -]~ A
— Sit (ML), medium piasticlty, taminated gray (10YRS/1)  [aemen
and Sght gray (10YR?/1), i, moist PR
PalTal ™
P o A o
S s o
A~ A
[aon oA
- A A
e
- e
f o
o s o
o o oY
250 A
Silt (ML) as above LA WA Trace coarse gravel (up to 1.25-inch diameter),
- oo
G AR
A
. A
S o
A
g .m»a
LA WA
Sikt (ML) as above but moderstely frm A
— Wl AAA
Pl e A
A
5 A
] Sand (SM), fine, rounded, poorly graded, quartz,
oy 7 SYRRIS o et 0%
1oso_ Sy Sand (SM) as sbove
Taminated Giay (CL) AND Poorly Graded Sand (5P, |
23 19.1 NA ~ |- ] e " ‘qt‘-nz). & oy 's:gm 70% cisy; 30% sand. Note: some gisuconits present
- and Sgit gray (10YRI/1), fem, soiet
Poorcly Graded Sand (SP), subangrdar 1o subrouided,
265, quartz, norplastic, light gray (10YR7/1), sot, wat
-
Taminaed St (ML) AND Foorly Graded Sand (SP),
V/ mwmmmwsy?m:)w 23| 70% ot 30% sand. Some glauconite present
270 and m aay ‘WVRIIIII mm




LITHOLOGIC LOG

[BORING/WELL NO: DBO1

PAGE 10 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor; SAIC

Drili Contractor: Miller Govt Services

Driller: Robert Stiles

Drill Start (time/date): 13:30 on 02-18-02

Drill Method/Rig Type: Versa-Sonic

Drill End (time/date): 15:12 on 02-21-02 |Borehole Dia: 6 inch with 4-inch core

Total Depth: 359 f

Logged By: Kenneth Davis (SAIC) lCoordinates: E -3062.74 N-7132.19 |Protective Level: D
SPT HEALTH
SAMPLE RESULT | saFi
DEPTH RECOVERY | &-0-6-6
() | INTERVAL | NUMBER| ") N) vOC | RAD LITHOLOGIC DESCRIPTION COMMENTS
/ Laminated Sitt (ML) AND Poorty Graded Sand (SF), very A - Some
-—% fine, subangular, quartz, low plasticity, gray (10YRS/1) ALY 0% silt; 30% sand. visucorste present
and ight gray (10YR?7/1), firm, moist
275 / Poorly Graded Sand (SF}, very fine, subangular, quartz,
with some clay laminations, kght gray (10YR7/1) with 15-20% clay taminations
some gray (10YRS/1), firm, wet
-]
24 19.8 NA -
280
—-1
— : A
Laminated St (ML} AND Pooty Graded Sand (SP), very
fine, low plasticity, black (10YR2/1) and ight gray Ay
— (10YR7/1), firm, moiet WITH frequent Clay (CL) interbeds P aimaze
(2 %0 8 inches thick), plastic, black (10YR2/1), fiem, moist  Brvorver
2685 i
/ oo
AL
VAV
— ~AAdad
[
- BF R
[Ana A
A N
/ .
N A
Loo.. l
e Interiaminated Cley (CL), piastic, dark gray (10YR&/1),
#rm, moist AND Poorly Graded Sand (SP), very fine, 65% cizy: 35% sand
) ibanguiar to subrounded, quarz, nonp light gray
{(10YR7/1}, locsa/sott, moist
295
] Poorty Graded Sand (SP), very fine 1o fine, subsnguler
, quartz, nonplastic, ight gray (10YR7/1), "
— WITH infraquent intorbeds of Clay (CL), 2 10 4 inches 85% sand; 15% dlay
thick, plasiic, dark gray (10YR4/1); soft, wat
25 198 NA - =
Graded Sand (SP), WITH interbede of Clay (CL)  Dery .
- l Pooty & @ Clay ¢ SECTH 60% sand; 40% clay

e




LITHOLOGIC LOG __|BORINGWELL NO: DBO1 PAGE 11 of 12

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A
| Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seismic Assessment
Contractor: SAIC Drill Contractor: Miller Govt Services ]Driner: Robert Stiles
Drill Start (time/date): 13:30 on 02-18-02 |Drill End (time/date): 15:12 on 02-21-02_|Borehole Dia: 6 inch with 4-inch core
Orill Method/Rig Type: Versa-Sonic ' Total Depth: 359 ft '
Logged By: Kenneth Davis (SAIC) |Coordinates: E -3062.74 N-7132.19 |Protective Level: D
SAMPLE RERULT :&*&
DEPTH RECOVERY | 8666

() | INTERVAL ] NUMBER| () N} VOC | RAD LITHOLOGIC DESCRIPTION COMMENTS

Poorty Graded Sand (SP), very fine o fine, subanguiar 1o

, quartz, nonplastic, light gray (10YRY/A1),
~— WITH infrequent interbeds of Clay (CL), 2 10 4 inches
thick, plastic, dark gray (10YR4/1); sofi, wet

80% sand; 40% clay

-—
305 ...
Inlerbedded Clay (CL) {80%), In 2- 1o 8-inch beda,
plastic, dark gray {10YR4/1), vary fiem, moist AND Clay containg 10% fine sand. clay breaks with fine
— Graded Sand (SP) (40%), in 2- 10 14-inch bads, very fine iaminations. Some sand laminations prasent in clay.

el Ll

10 fine, subanguiar to
{1OYR7/1), locss/soht, wal

Clay (CL), plastic. durk gray (10YR4/1), very flem, moist 10% fine sand

Y

Trace (2-5%) opaque minerals. Sparse clay interbeds

* Poorly Graded Sand {SP), fine, rounded 1o subrounded,
(up 1 2 inches thick)

quartz, nonplastic, Hght gray (10YR7/1), soR, wat

315 s
— Clay (CL), pinstic, dark brown (10YRV3), fem, molst 20% fine Sand. Containe few sand laminations
| m.ﬁ.mnm, S Ry—
26 19.2 NA - -
fa20__ Interbedded Poorty Graded Sand (SP), e, sonded to > N wrace
subrounded, quartz, nonplastic, ight gray (1OYR7N1), - (2-5%) opaque minerals. Clay
m:‘mwmmmmom. R .-Wm&hm.%hwﬁnﬂl
S ), 1 low darkd
_ (10YR¥/2), firn, moist Al 3232 R boe: gravel layer, subanguier, up 10 1.75-
—hd e grained
325 oy

:m.mw.mmmum Trace fing sand

Poorly Graded Sand (SP), very Rne 1o fina, subanguier ©
subrounded, quarz




LITHOLOGIC LOG [BORING/WELL NO: DBO1 PAGE 12 of 12
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY - L Site: Site 3A
Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

Driller: Robert Stiles

Drill Start (time/date): 13:30 on 02-18-02

Drill End (time/date): 15:12 on 02-21-02

Borshole Dia: 6 inch with 4-inch core

Drili Method/Rig Type: Versa-Sonic

Total Depth: 358 ft

Logged By: Kenneth Davis (SAIC) ICoordinates: E-3062.74 N-7132.19 |Protective Level: D
= ——
_— SAMPLE resur | ‘Sarery S
) | INTERVAL I NUMEER RECOE v ‘fnf “ lvoc| rao LITHOLOGIC DESCRIPTION LOG COMMENTS
335...4
h Poorly Graded Sand (SP), very fine 1o fine, r o 5-10 % mica (muscovite) and 1-2% opaque minerals.
27 19.7 NA « | -~ | subrounded, quartz, nonplastic, ight grey (10YR?7/1) and Some mica-rich horizons. Rare silt laminations. Some
340 pray (10YR&/1), sotiiooss, wet pyrite-comanted concretioes
-
3454
-
V
naso_
28 15.3 NA = | = [ Poody Graded Sand (SP), very fine, subsngules ©o Some mica-rich hortzons, ctherwise massive
355.._] " d, with by 5% wice,
nonpiastic, ight gray (10YR7/1}, sof¥ioose, wet
Prepared by: Kenneth R. Davis / b Date J7-(9-02 '
Checked by: Michelle R. Blanton Date _‘Z’Z'?‘_{/QE_
Approved by: Bruce J. Haas Date 9_?_@_9[6#




LITHOLOGIC LOG

|BO

RINGMWELL NO: DB02

IPAGE 1 of 7

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Isite: Site 3A

Project No: DO 110

|Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC Drill Contractor: Miller Govt Services lDriller: Robert Tilley and William Oatts
Drill Start (time/date): 11:25 on 03-05-02 [Drill End (time/date): 12:30 on 03-22-02 |Borehole Dia: 6 inch
Drill Method/Rig Type: Mud Rotary by CME-55 to 73 #t and CME-75 to 400.3 ft Total Depth: 400.3 ft
thod/Rig Ty ue ry P
Logged By: K. Davis and T. Campbell  |Coordinates: E -3046.72 N -7124.92 |Protective Level: D
SPT | HEALTW )
DEPTH bud ST -T2 "L'AFF— GRAPH
(1) {INTERVAL I NUMBER| RE“A’;ERY r-o&?'-e' VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
10-16- Limestons dense gravel agoregate =
— ss01 1.8 Ll B
n Clayey Grava whh San, ight brown (SYRS/) em Gravel s subanguiar
Z o5
8-5-22-32 Sift (ML}, medium plasticity, Kght brownish gray A3y
-1 $502 17 = | = [(10YRe2) mottied with browniah yellow (10YRa®) fem,  EXYANA| 20% clay
@7 moist AR
A
A A
A
5 STO1 21 NA | = P sy m sbove ARA
p N
S o
N
’ b S
y Ao
S oA
§T02 20 NA - | ~ [S(ML) as above Ao
A
b
R
AR
_ ss03 19 4678 | | [smovi), medim plasscity, ight yellowieh brown PareA
(10YR/4), firm, molat o
13) [
10. TaiTadlal
; o
3-5-8-8 AN
— SS04 20 - | - [Sit(ML) as above, but 10% Clay ?v‘g
09) A
N$
_- 1477 it (ML) as above, but motted pale brown (10YFS)  PATASA
$505 17 = | = ens sght gray (to¥RTY) PR AA] 10% clay
an A
Z =
3-4-7-8
15— Ss06 | 20 = | = |swomy e sbove PRl 0% clay
[1)] e
o
2-4-6-7 Asnon
- | [sm o) as sbove, but mottied yellow (10YR7/8 and fran
Ssso7 | 22 lw-w(wvmm ” AN e
(10) PR
V 35810 b o e ) " 57
—d S$508 19 w | - Joreding downwerd o AT
S&t (ML), medium , 10YR/{) motied P/,
” (13) “MJ ‘wmm mw( "y A INo Clay
_ 9 358 | ::g‘.).mm. Sght gray (10YR71), e, E_%é 5% medium send
® o
. SB (ML} as above, bt ight gray (10YR7) motled with  JAVAMR
o568 yolow (10YR7/%) R
- $S10 22 = 1 = | grading downward A
an yollow (10YRP/S) motted with reddien yalow (75YReg)  FAA
A
AA
25 4577 1 | _ | S0 medien plastcity, boht gray (10YR7/1) motiied  FAYRAT 10-15% vary fine sand. Note: reddieh yellow
ssi 23 ~ | it redcieh yelow (7.5YP®/S) and yallow (10YRT), | EAnrvn| have 20.25% ciay o
(12) fem, molet S
V AAYA
St (ML), maditsn plasticity, gray (10YR71) motled  Eacnunl 5% fine 1o coarse pravel (Up 10 1.25 inch dameter),
— ssi2 | 22 T8 E _§ | with yelow (10R7), fem, moiet e cart e i Sandaor
P e A
an e ST I T L e W M08 L3 T N .
S8 i with Send wnd Gravel (ML) low plasticity, ight :::
_ 1w | | by ERYAR] 10% e sand; 10% fine 0 medium o
ss13 22 gmrawummm 3] Pty " oravel (p
| a0 (33) A




LITHOLOGIC LOG

[BORINGWELL NO: DB02

PAGE 2 of 7

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

|Client/Project: USDOE/PGDP Site 3A Sei

smic Assessment

Contractor: SAIC

lorill Contractor: Miller Govt Services

Driller: Robert Tilley and William Qatts

Drili Start (time/date): 11:25 on 03-05-02

Drill End (time/date): 12:30 on 03-22-02

Borehole Dia: 6 inch

Drill Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 to 400.3 ft

Total Depth: 400.3 #t

Logged By: K. Davis and T. Campbell  |Coordinates: E -3046.72 N -7124. 92 Protective Level: D
ST HEALTH
SAMPE RESULT | SAFETY |
[OEPTH RECOVERY | 6666 GRAPH
| INTERVAL | NUMBER] ) N |VOC|RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
A
3-6-7-10 I
- §S14 23 =~ | = [ Sit with Sand and Gravel (ML), low plasticity. light gray P22 10% fine sand; 10% fins to medium gravel (up 1o
{10YRA7/1), fien, moiat Lot 0.5 inch diameter), rounded
(2 A
// A
4-7-8-10 SIn with Sand and Gravel (ML), medium plasticity, li AR
- sS15 1.9 = | = { gray {10YR7/1) motted with reddish yslow a.svmg:a‘)'. A A 10% fine sand, rounded; 10% gravel (up t 1.0 inch
fiern, moist (s wnund dismater), rounded, chen
(15) ' I
35 sst8 21 5711121 | _ | clay (CL), medium plasticity, hght gray (10YR?/1) with
. some reddish yellow (7.5YR&/8) mottling, firm, moist
(18)
"/
3-5-10-8
haaw $817 22 = ] = | Clay (C1) a» sbove Trace gravel
(15)
— ST03 1.7 NA - | = | Clay (CL) as sbove
40
Sheiby
- Tube 0.0 NA
Attempt
/ 610 Lean Clay with Sand (CL), madium plasticity, firm, moist
13-18 Poorty Graded Sand (SP)very fine, ight gray (10YR?/1) Attempied Shelby tube
— ss18 22 - | - | with some reddish yellow (7.5 YR7/6) mottiing, soft, wet | bt had mbyﬁwg
Followed spoon
@) (a.) mw-y(leR‘”I) fm, motat sampie.
Poonyms-u (SP). mtph“c v..ypu.bmm
(10YR7/4), fm, moist grading downward %o
e ssie 22 2-6-7-10 1. Sand with Gravel, medhum plasticity, lght gray =] 50% fine sand, rounded, quarz; 30% clay; 10% fine
(10YR7/2), fem, moiet -] orevel (1p 1© 0.25 inch diameter), rounded, chert
(13) Glay (OL), plastic, bght grey (10YRT/1). e, moiat
"/
_ §S20 16 058 | | Clay (CL), plastic, gray (10VR@H), fem, moiet Some sand & (2-5%), poorly graded (SP),
: g H very fine, quartz
() ¢
] 4-6-7-10 Clay (CL) 88 above with iracs vary fine sand and ¥ace
8821 24 Bl P4 ne?)
50 (13)
Y Clay (CL), plastic, Sght gray (10YR7/1) with stresks of e tarireet] Some sand larinations, pacrly graded (SP), vary fine,
41521 reddieh yelow {7.5YR?/8), fem, moiat -t ™
- ss22 | 22 -i- m?‘mucqmumum rrororevz] More Srequernt sand ieminasions, -20% of mese
(19) SB (W) brownieh . frves, o
1416 Clay (CL), plestc, Bght gray (1OYR7/1), fem, moket
821 Well Graded Sand with Gravel (SW), nonplastic, very o .o, »]60% fine 10 coarss Send, rounded 1o well rounded,
- §823 1.6 = 1 = | pale brown {10YR711), iooes, wet Telel mmn@ﬁu»ozmmm
(24) [CL) 10YR7/1), soft 10 moist .
Yy 21-35- Poorly Graded Sand (SP), fine, grading dowrward ©
. 42-51 Well Graded Sand (SW), fine 1 very coarse; nonplastic,
i ss24 | 23 = |- [ettomy (o¥RIm. soocms, mo rieare
on mmwm '-“‘-owbaumnht 90% fina sand, 10% coarsé sand, rounded, quartz
— Poorty Graded Sand with 58 and Gravel (SP-SM) -3 65-70% fne sand, 20% gravel, wounded, 10-15% o |
32-37- 75-80% fine ©© coarss sand, sounded 1 subanguler,
53-9 Well Graded Sand with S31 (SW-SM), nonplastic, quartz and some chert; 10-15% SIt; 10% fine Gravel
- §525 1.6 « | « | yetiowtsh brown (10YRS/8), densavsome imonite and (up © 0.5 inch diameter), angular 10 rounded. Note:
hemaitiie csmerniation, wel some angular gravel has 2 bisck costing -
(90) gravel was not broken during sampling
19-21-
- s526 18 §13 | _ [~ | PooryGreded d@w‘hqﬂ.h‘-«::nwm Hemalite comentation sl $0.5-50.6 1t bgs
26) -




LITHOLOGIC LOG |BORINGWELL NO: DB02 __ JPAGE 3 of 7.

Facility: Paducah Gaseous Diffusion Plant, Paducah, K<Y " |site: Site 3A

e

Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seismic Assessment

s | Contractor: SAIC Drill Contractor: Miller Govt Services Driller: Robert Tllley;éh@:fW‘i_lﬁEr‘n’ Oatts

Drill Start (time/date): 11:25 on 03-05-02 [Drill End (time/date): 12:30 on 03-22-02 |Borehole Dia: 6 inch

Drill Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 1o 400.3"  [Total Depth: 400.3 ft

Logged By: K. Davis and T. Campbell [Coordinates: E -3046.72_ N -7124.92 |Protective Level: D

SPT HEALTH/

SAMPLE RESULT
DEPTH RECOVERY | 6668 GRAPH
) ] INTERVAL | NUMBER; m (N} VOC | RAD LITHOLOGIC DESCRIPTION N LOG COMMENTS
e+ ] Medium % coarse sand, rounded lo subrounded,
Well Graded Sand (SW) 2| quartz and chat
- 8827 1.7 G164 1 _ 1. |9 9 ard 90% fine gravel, 10% coarse sand, rounded 1o
Well Graded Gravel (GW); nonplastc, pale brown subrounded, chert
(13) {10YR4/3), looes, wel
" Well Graded Grave! (GW) &3 above
y 621-
p— SS28 22 28-56 -l - S"lxidy.). madium plasticity, very dark gray (10YRY/1),
/] (49)
14-19-
24-33 « | o | Clay (CL), medium plasticity, dark gray (10YR&/1), firm,
65 ss29 23 powe i : Frisble
43)
Shelby
_— Tube NA NA - - Sheiby tube sepasated from sample rads. Eventually
At ) racoversd Shelby tube - but no sample.

7 14-22-
70 / $30 | 22 | 40 fo | | CeyiCh). matm pasichy. dark gray 1OV . $10% mica, viabla

52

- ST04 0.8 NA = | = | No sample sccessible for descripion

S§TOS 0.9 NA = | = ] No sample accesaibie for description

§

§

&21- ’
‘s&u 19 2041 |- |- (CL), fow plastichy, very dark brown (10YR2/2), frm —20% i, maseh

f
g
i

£




LITHOLOGIC LOG

PAGE 4 of 7

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

[BORING/WELL NO: DB02

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Sei

smic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

Driller: Robert Tilley and William Oatts

Drill Start (time/date): 11:25 on 03-05-02

Drill End (time/date): 12:30 on 03-22-02

Borehole Dia: 6 inch

Drill Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 t0 400.3 ft

Total Depth: 400.3 ft

Logged By: K. Davis and T. Campbell  [Coordinates: E -3046.72 N -7124.92 |Protective Level: D
SPT HEALTH/
SAMPLE RESULT SAFETY
OEPTH RECOVERY | 6666 GRAPH
{) §INTERVAL | NUMBER #0 N VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
SS31 m‘gﬁ..);:w pimld"z‘..\;.‘y dark brown {10YR2/2), ~20% Sitt,
y Sheiby
— Tube 12 NA [ -
/ Atternpt No sample accessible for description. Sheiby tube
sample not retained for analysis.
= ST06 16 D I
95 No sample accessible for tion.
/
- / st07 | 12 NA |- |-
7 No sample sccessible for description: |
100
105
15-21-
110, ssiz |21 | B ey o T 20% o, 20 mica
46)
-— ST08 15 NA -1
No sample acceesible for description.
— ST09 09 NA T | T | Oniy very small sample ible for L
(CL), low piasticity, very dark gresnish

115, cw(m.E\n ?yq, stighty mu:y i 30% sl 5% mica

-
120

P




Ronstizi bt

LITHOLOGIC LOG IBORING/WELL NO: DB02 PAGE § of 7

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY ) B Site: Site 3A

Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seismic Assessment ;

Contractor: SAIC Drill Contractor: Miller Govt Services Driller; Robert Tilley and William Oatts

Drill Start (time/date): 11:25 on 03-05-02 |[Drill End (time/date): 12:30 on 03-22-02

Borehole Dia: 6 inch

Drill Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 to 400.3 ft

Total Depth: 400.3 #t

Logged By: K. Davis and T. Campbell |Coordinates: E -3046.72 N -7124.92
SPT

Protective Level: D

REALTHY
SAMPLE RESULT | sAFETY

DEPTH RECOVERY | €-8-6¢ |
() [INTERVAL | NUMBER] ) VOC | RAD LITHOLOGIC DESCRIPTION

GRAPH
LOG

COMMENTS

7 17-21-
130 / ssas | 20 3140 | _ | _ | sin MLy, nonplastic, dark gray (N3), hard, dry
/ )

Trace mica, friable

§T10 08 NA -] -

Siit (ML) as above

_% o e

$S34 20 F'g’“- - | S (ML) oa sbove




LITHOLOGIC LOG IBORINGNV ELL NO: DB02 PAGE 6 of 7
Facility: Paducah Gaseous Diffusion Plant, Paducah, K<Y = [Site: Site 3A
Project No: DO 110 [Client/Project: USDOE/PGDP Site 3A Seismic Assessment "~~~
Contractor: SAIC |Drill Contractor: Miller Govt Services ™ |Driller: Robert Tilley and William Oatts
Drill Start (time/date): 11:25 on 03-05-02 {Drill End (time/date): 12:30 on 03-22-02 [Borehole Dia: 6 inch
Drill Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 to 400.3ft "~ [Total Depth: 400.3 ft
Logged By: K. Davis and T. Campbell lCoordinates: E -3046.72 N-7124.92 |Protective Level: D
SAMPLE SFT | HEALTH ‘
RESULT | saF|
DEPTH RECOVERY | 6-0-5-6 GRAPH
() |INTERVAL | NUMBER o) N} VOC | RAD LITHOLOGIC DESCRIPTION i ﬁlﬁe"‘ COMMENTS
ssa | 20 1217:24 _ | _ ] oML s ove AR
(29) e
155
160
-
165
170
175 y/ 504 in. Poorty Graded Sand wih S (SP-SM), medium dark
- S | 04 ) perusan | = |~ | oy Moo ey 07, wet
180




LITHOLOGIC LOG_ [BORINGWELL NO: DBO2

PAGE 7 of 7

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110 ]C!ienVProject: USDOE/PGDP Site 3A Seismic Assessment

Contractor; SAIC |Dritt Contractor: Miller Govt Services

Driller: Robert Tilley and William Qatts

Drill Start (time/date): 11:25 on 03-05-02 |Drill End (time/date): 12:30 on 03-22-02

Borehole Dia: 6 inch

Drili Method/Rig Type: Mud Rotary by CME-55 to 73 ft and CME-75 t0 400.3 ft

Total Depth: 400.3 ft

Logged By: K. Davis and T. Campbell lCoordinates: E-3048.72 N-7124.92 |Protective Level: D
SPT HEALTW .
DEPTH: b RECOVERY | BT -sag GRAPH
M) | INTERVAL | NUMBER| REO?HYERY 0'-6I'-6)"-d' VOC I RAD LITHOLOGIC DESCRIPTION LoaG COMMENTS
Thindy laminated Clayey Siit (ML), gray (N3) to grayish
185 ss3 | 20 r"g'“ 9 = | = | black (2}, AND Poorly Graded Send (5P, oray (N8} | S o S0 7 cihy with e o mica.
(49) nonpiastic 10 madium plasticity, moiat
Sheiby Sheiby tubs sample faled.
- Tube - NA il Pushed 1 ft bt Shelby Libe neady lost.
¥ Totat depth = 400.3 ft
190

-~ Prepared by: meﬂsﬁﬂyb B1-19-00

Kenneth R. Davis Date
Checkedby: JLIBLA P23/p>-
Michelle R. Blanton Date
Approved by: ° q’/ 24/0?—
Bruce]J. Haas Date




LITHOLOGIC LOG

PAGE 1  of 2

|BORING/WELL NO: SBO1

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

[Dritler: Robert Tilley

Drill Start (time/date): 10:45 on 03-09-02

Drill End (time/date): 17:00 on 03-10-02

Borghole Dia: 4.5 inch

Drilt Method/Rig Type: Mud Rotary by CME-55

Total Depth: 52 ft

Logged By: T. Cambell TCoordinates: E-4783.36 N -7775.97 |Protective Level: D
SPT HEALTH
SAMPLE RESULT | sareTy |
DEPTH RECOVERY | 6-6-6-6 GRAPH
m_Jwrervac | numeea] 4o m_vocimo LITHOLOGIC DESCRIPTION L0G COMMENTS
9-12 Ground slevation = 386.53 ft ame!
-1 8801 1.2 1521 w | = | Fil-asphah, sand, concrete
@7)
7/ e
— §802 0 14-17 - | - No recovery
(22)
A ARA
AN
.3- L), nonplastic, pale yallowish brown (10R&/2) AAA ;
*] s503 | na | IR e e et T A T o s Ty
6) LA oo
L™ o™
Fadindn
Y LAy
7 A
- ST01 2.0 NA = | = | (ML) as sbove A
Pl reA
L o/ o™
A
A
L o a™y
L/ o oy
- ST02 20 - NA =}~ ] Sit(ML) as sbove $§§
ﬁwv\
10. atvl
4 [Aen
__/ 33361 | _ 1 SML). nonplastic, pale yelowish brown (10YR&/2) §§§ Yrace fine, subangular sand; ¥ace fine, subanguisr
5504 1.8 ® with race dark yekowish orange (10YR&/6), hard, moist PN 1 submunded grevel
Al Al A
AL
[~
A
— sso5 | 20 34:4-5 | _ | _ | SmOML) a0 as above b withmore disinct motting. v Trace manganess oxide; No gravel
() et
f‘gv\
’ AR
/ St (ML) a8 as above LA
15ed S506 20 Laa st N fr oA
’ (14) Poorty graded sand with sil (SP-SM), pale yellowish e an, subanguiar 1o mivounded
brown (10YR6/2) 10 fight brown (SYRE/8), moiet Nots: 2.0 recovarad but 1.0t is cave-n from uphole
281 0'14 Trace fine Vo coates, o rouncied
— S$S07 1.6 a |- 1- Poorly Graded Sand (SP), Sght brown (SYRS/9), moist iadoiod "‘D‘h" MW“
y t ncreaaed sand and silt content above 19.5 1t {s
18-23 .5 R (no
— ssoa| 15 [F31%% _ | - | Poory Graded Sand (5 ae sbove grave;
@7 gravel present balow 19.5 4
20,
_ .1 15-27- Well Graded Gravel with Sand (G-W), ight brown 40% fine 10 coarss, subanguisr 1o subrounded sand,
5508 - 2(24';)0 = 1= | (5YRS%8) 1o dark yellowish brown: (10YR&/), wet angutar io subrounded gravel
Y, A
4-4-8-10 St (ML), nonpiastic, moally grayieh red (10A4V2) with [
- ss10 20 w | = [ on stained dusky red (SRY4) 1o dark reddish brown v
(12) {10R/4) laminse, hard, dry 10 moist A
s
S0y
T e Friable; shearing while some shears
25 sS11 20 [€81215] 1 | sieM) e sbove [ &dmmu&;mmmm
. [ horizactsl
@0) A
Yy oy
7 it oA
- §S12 20 'Zi;’ = | = | s as above with vace st brown (5YRS/€), moiet $$§ Tacemica |
A
911- A
1518 o
- §813 20 =} = {Sih{M)ae sbove A
(28} fan
|30 Taanl




LITHOLOGIC LOG [BORINGWELL NO: SB01 ___[PAGE 2 ~of 2

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A
Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Se smic Assessment
Contractor: SAIC Drili Contractor: Miller Govt Services |Driller: Robert Tilley
Drilt Start (time/date): 10:45 on 03-09-02 [Drill End (tlme/date) 17 00 on 03-10- 02 Borehole Dia: 4.5 inch
Drill Method/Rig Type: Mud Rotary by CME-56 __[Total Depth: 52 ft
| Logged By: T. Cambell _ |Coordinates: E -4783.36 N -7775.97 |Protective Level: D
wme T30 TEAY]
OEPT! GRAPH
{t1) " INTERVAL | NUMBER REOOmVI ERY 8"—6"'"6)'4' VOC | RAD] LITHOLOGIC DESCRIPTION _.] o6 COMMENTS
9-17- RoA
AR ssve | 20 |25 |- |- | cutmmme e mconiman B2 e
40) oA
NS A
y 10-16- a2 ~
St (ML), tirky laminated brownish gray (SYRW/1), igt  EAN .
_y SS1§ 20 2(84-43)3 = | = [ bown 5vRY®, and aat yolowish prange (10YR8%), §§§ Ir“": ’ o - sho
P N
Pushed 0.9 i with 1500 pal downprassura;
354 ST03 06 NA |- |- | bottom of sample kbe cushed; sample discarded
V
Pushed 1.3 h with downpressure
- STO4 o : NA L= )= sm-:bobu h‘m’:um aher recovery
8-31- Twmmmbmmw
- sS16 0 ‘g")‘ = | = | oravet and St from above, disturbed Sample was irom cave-in; discarded
40
y 913 A
- Sif (ML), medium dark with dark /oAt Poriers Creek probably formation,
- 8817 2.0 ‘(;2)5 Mmmm‘:mf’m’m“& dry A mm%ﬁ-mfuzd
LVl
1220 oA
Vertical shear fled with iron .
— §S18 2.0 125‘31 Sit (ML) as above .::'::\1 Mmmm‘! 842901
ey
’/ 1-18 A
[Fea o
45— ssw| 20 ?"02)3 S (ML), olive black (B¥2/1), hard, by AN Pmienbiriimot smgurihrioiod Wbl
e
- 8T05 1.5 NA g%mumummmm*hm e Pushed 1.4 R with 1000 pal dowrprassure
)irminas A
P

Silt (ML) as above

ST08 1.5 A Pushad 1.5 R with 1000 pal downpressure

'\‘
[ 3
R0
4;%4,4%4,:

50
12-20-
-1 $820 20 2. St (ML) as above Totsl Dapth = 8208
(42)
S SR e Sy e G e ]
Preparedby:  Kmmth B v —(9-82
: Kenneth R. Davis Date
Checked by: M_ & '7/33 / Zo—

Approved by:




LITHOLOGIC LOG

|BORINGWELL NO: SB02

PAGE 1  of 3

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

" ISite: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

|Dritter: witliam Oatts

Drill Start (time/date): 09:50 on 02-25-02

Drill End (time/date): 17:20 on 03-06-02

Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 to 15’, CME-75 10 66"

Total Depth: 66 ft

Logged By: K. Davis and E.F. Johnstone |Coordinates: E -4791.38 N -5836.05 [Protective Level: D
—9'? "SPT HEALTH/
erm SAMPLE RESWLT | sareTv
RY | 6605 GRAPH
@) | nTERvAL | NuMBER REOOMVE e« N |vocirap LITHOLOGIC DESCRIPTION L0G COMMENTS
601311 Sifty Gravel (GM), nonplastic, light brown (7.5YR&/4), dry P, 60% gravel, 46% ait
— ssot | 14 - | - e e
22) Sity Geavel (GM), 28 0.0-1.01 -
V Sity Gravel (GM) as above Fa
1-4-34 i
e $802 1.2 « | = | Sir (M), low plasticity, gray (10YR8/1), firm, moist .ﬁ$$
N A
e o |
A
2-2:3-3 Sk
5. (ML) as above, but light gray (10YR7/1) mottied with PR WA
5503 1.5 ® = | = | very paie beown (10YR7/4) ﬁ$§
AR
alvalial
v/ A
kAL~
— ST01 1.9 NA | = 1 = | Si (M), med. plasticty, ght gray (1OYR7/1), fim, molet £§§
™
A
i ~bA
Si (ML), low plasiiclty, Sght gray (10YR7/1) motted LA
- sTe2 16 NA 1= = | withvery paie brown (10YR7/%), fm, moist E‘é‘é
10 vARANA
-ﬁv&
7/ A
- $S04 17 1234 1 _ = | snonymmabore §§§
(5 o
b7 A N
[~ oo
b nP s
o $505 20 2-4-4-6 | _ | _ | s, madium plasicity, kg gray (10YR7/1) mottied  Fasasn] 30% cley
with pale brown (10YRS/3), firm, moist $$$ 1-2% coarso sand
8) I onon)
YLl
V 2-6-6 paZ
0- | o | S (M) es above bus predominately pale brown fAsawn
15 $s06 1 19 ® (1ovRers) A
p S
ol
410-
- 8807 1.4 1116 | « | — | Gravely SH (ML), low plasticity, gray (10YRS/1), moist Al 40% gravel, up 0 1.5-inch diameter, sounded
1) -
>
y &1 Wel Graded Gravel with Sl (GW-GM) SO% gravel, up to 1.25-inch
- S508 1.7 1520 | ~ | = ] Poorty Graded Sand (SP), norplassc, yellow (10YR7/), § . "
(26) A, moist MV
m - .
Poorly Graded Sand {SF) as sbave PR
10-37- sf 40% coarse sand
- §509 1.7 36-3¢ | ~ | — | Wel Graded Sand with Graval (SW). low plassolty, Bght 36% gravel
3 yellowish brown (10YRA/4), moiet P 15% ot
=) 10% cley
Y syfs sl 40% coarse sand
11-14- Well Graded Sand with Gravel (SW), pele 2505l 4o% gravel
— ssio| 18 2526 | - | = | brown(10vR8%), moist el 10% st
@9) - Rl
-t
Sand with Gravel (SW) as above vatustuant
25 ss11 17 8946 | _ [ . | Sk (). madum plasicity, ight gray HOYRY/1) motied Egg
(1%) ‘with yellow (10YR7/8), femn, moist $$$
s
/
2-2-6-6
— ss12 06 ~ | = | wet Graded Gravei W) Gravel thought 16 be from 22-24 1 intesvel
®)
AN
SivaeA
_ ss13 .3 64331 1 | SMOR), ecium plastcty, vary pate brown (10YR714),  FATaia| sos et 20% clay
@ m— PoA
P
| 30 vl

——




LITHOLOGIC LOG » ]BORING/W ELL NO SBOZ PAGE 2 of 3
Facility. Paducah Gaseous Diﬂuslon Plant, Paducah, KY ite: Site 3A
Project No: DO 110 Cllent/Project USDOE/PGDP Site 3A Seismic Assessment
Contractor: SAIC Drill Contractor: Miller Govt Services Driller: William Oatts
Drill Start (time/date): 09:50 on 02-25-02 | Drill End {time/date): 17:20 on 03-06-02 |Borehole Dia: 4.5 inch
Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 1o 1 16', CME-7510'66" |Total Depth: 66 ft
| Logged By: K. Davis and E.F. Johnstone ]Coordmates £ -4791.38 N -5836.05 [Protective Levet: D
SAMPLE AESLT _Ei:"ew
DEPTH RECOVERY | 6025 | GANPH
m INTERVAL | NUMBER| mn i) I VOC | RAD LITHOLOGIC DESCRIPTION & COMMENTS
Y 4 s
/ 2324 Sin (ML), medium plasticty. bght gray (10VR7) with AT o
] / SS14 20 ) = | = 1 some motting of browrseh yellow (10YR&E), frm, mois!  [Avae IK; 20% clay: 10% fine sand
e/
o~
5-4-4-8 s e
— SS15 20 ® || ol c.)r:' mo%wmm oY i WW,.,.,,.
o
/% oA
35 ST03 23 NA w | = ] S@OL). medium piaskcity, brownish yellaw (10YRS8), FATAYA] 70% siit; 30% fine sand, poorty graded
fiern, moist oSS
PSS
A
— ST04 20 NA - | - &":
S8 04 2 sbowe Ao
V 7-21- B 75% st
-— 5516 Y 27-26 | .. |. [ Sit{(M), medium plastcity, bght gray (10YR7H), fem,  [A~AA
N P ot O] 55 gravet 0.3 inch camater
40.
Poorly Graded Sand (SP), fine, light yellowish brown
_ ss17 20 423s | | |ovRe wn
) ) Sandy Lean Clay (CL). plastic, reddiah yellow 2% Clay
e i e W
V 850 Gravelly Lean Clay (CL), rm, mole! Angular, chert gravel
- ss18 ] 20 3227 |- |~ 3 Pr——
Vi munded,
@ Poorly Graded Sand (87) : 15% pravel, .75 nch darmenr T
Graded nonplastic, 3
10-16- mfl). MS:GM S dedadl TO
45 SS19 20 1010 - - o Well Sand ) Mbm%m.mb%
(26) 10YRIA), vary sok wet ) inch diameter, o 1o proing
Poorl Graded Sand (), rorplasic,sch, wa Fna o v B s, qurswit 75 e
f/ Clayey Sand (SC),plasiic, Boht gray (10YR?/2), %, e o, Founded, quartz wih Face acces.
— ss2 r2 | R : e W T
(10 (1OYRY3), s, mot vey pelebrowm Y ekdapans and opacune) -
10-25- Poorly Graded Sand (SP), nonplasiic, ight gray
- $§21 1.7 25.24 -1 - uovmmunpmbbmmam Trace gravel, 0.75-inch diarmater, angulsr, civrt
(50) &t bottorn, fen, wet
. y
—/ sz s 1-5(.‘1:)-24 _1. Mer:::u.na-y(smqmm Fine 1o madum sand, ——
&10- Graded Sand with P. brown
e (?:”m;m, Clay (SP-SC), lght Fine 10 medium sand, subangular, quartz
- §523 20 - -
@) Lean Clay (CL), grayieh binck (N2), firm, moiet Nots: & few pieces of subangular, chert gravel st wp
y 1217
55 S$S24 20 2431 1 1. e Clay (CL), grayish black (N2), fiem, moiet
{41)
30-52/0.31 .
- $825 1.0 « = | =~ | LeanClay (CL), grayish black (N2), fiern, moist
V 1219
- §526 20 '(::)‘ Lean Clay (CL), grayish black (N2), fem, moist
.60 ]




LITHOLOGIC LOG [BORINGWELL NO: SB02 IPAGE 3 of 3

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY |sne: Site 3A
Project No: DO 110 Client/Project: USDOE/PGDP Site 3A Seismic Assessment
Contractor: SAIC Drill Contractor: Miller Gowvt Services Driller; William Qatts
Drili Start (time/date): 09:50 on 02-25-02 | Drill End (time/date): 17:20 on 03-06-02 [Borsehole Dia: 4.5 inch
Drili Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 to 16", CME-75 to 66" [Total Depth: 66 ft
Logged By: K. Davis and E.F. Johnstone [Coordinates: E -4791.38 N -5836.05 [Protective Level: D
SAMPLE L '
RESULT
DEPTH AECOVERY | 6-&-6¢ | GRAPH
() }INTERVAL | NUMBER am N, VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
8-17-
— 8827 20 23-29 | L § o | LeanClay (CL). grayish biack (N2), firm, moiat
(40)
7
-1 ST05 1.5 NA ~ | = | LeanClay (GL), grayieh black (N2) Botiom of Shelby tube crushed
65_ sTo6 | 12 NA | = |~ |LeanCloy (o), gravieh biack gy ?:”D::'::::‘ crushed
70 P
Prepared by: Q -9~

Kenneth R. Davis

Checked by: m

Michelle R. Bjanton

Approved by:

Date

P7/23/F>

Date

o3 / 29 /o2
Date “
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LITHOLOGIC LOG

IBORING/WELL NO: SB03

[PAGE 1 of 3

Facility: Paducah Gaseous Diffusion Piant, Paducah, KY

[site: Site 3A

Project No: DO 110

{Client/Project: USDOE/PGDP Site 3A Seismic Assessment

: Contractor: SAIC

|rilt Contractor: Miller Govt Services

[Dritier: Robert Tilley

Drill Start (time/date): 13:55 on 02-13-02

Drill End (time/date): 16:25 on 03-19-02 |Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300

[ Total Depth: 70 ft

Logged By: T. Campbell L ]Coordmates E-3207.73 N -6743. 77 Protective Level: D
SPT HEALTH/
DEPTH Sne | RESULT _}_SAF| CRAPH
® | mnveRvAL | NUMBER MOE‘{ERV f"‘g * |voc|ro LITHOLOGIC DESCRIPTION LOG COMMENTS
Cement Ground sleyation = 394.21 ff aroel
15-12-4-5
— SS01 1.7 - 1= ls oLy, v brown
(6) C1OVRE ), Ao, cry ot ot
r
7 || | eone s
= $S02 20 “0) -] - m(vovasu)ww-m (SYRS/8), i, Fow tine san tenses
5 7-9-11-10 Sity Clay (CL), medium plasticily, dark yelk orange o 2'!::1&::";‘“““:%
— $S03 10 @0) -1 (wVM)udvﬂypdom(loYM) fiern, molet from up-hole; discarded.
/ .
2-3-5-8 Silty Clay (CL-ML), low y y A ly 40% »lit; trace fine sand; race brown
- S04 20 = | = | brown (10YRS/4) 10 pale ysllowish brown (10YR82), 2%).
® fim,
- STO1 1.4 NA = 1= | Sity Clay (CL-ML) a3 sbove
10.
y
Clay (CL), low 1o mod ¢ N
- ST02 1.9 NA | = | = | oo (10YRS/4), fiom, dry Y 2%k
- 5505 20 6658 | _ | _ | cay (L), igh plastcty, cokeed as sbove, dry 1o moiat Organics from 18.5-13.8 1
(1)
Y/, &
15 $S06 20 3-5-8-10 = | o | Clayey SR (ML-CL), low piasticity, dark yellowish orangs ;V"" \Pp ly 40% ciay; trace very fine sand.
g (10YRI/8) and paie yellowish brown (10YRS/2), frm AA
(14) AR
.
A
. 5-7-9-12 Clayey SBt (ML-CL), nonplastc, moderate yellowish A A ly 40% clay. In 9 clay content with
Sso7 20 18 = ] [ brown (10YRS/4), fem, dry 1o moist 2‘:“3“ depth; trace vary fine sand; race fine gravel.
A AN
b P N
V Siity Clay (CL-ML), medium darh y ot
688 Nowish Aop ly 30% 8t racs fine, subanguiar gravel,
- $s08 20 ol orsnge (10YRE/S) and pele yelowish brown (10YR8/2), quartz and iron-cemenied nodkies
(18) dry © molst
20.
_ 6-6-8-11 (CL), med y, dovk Sparse silt; wace fine, subsnguisr gravel; race
SS09 20 - - mm“’*’“m“m"" very fins send st base
(14)
V nochdes present
6-8-8 & Gravel conlent increasss from top % botiom; some
— $S10 1.1 o= ] = | Clay (CL) a8 sbove i
(16)
(CL) as sbove
7-11-
25 y -l Graded Sand with I (SP.SM), pals yelowish Fine, © sand; 30% sit
sy 20 2(:‘33 brown (10YREV2) (becomens bght brow below 25.7 1, Traa s oy St
f// 16-
- so5* Poorly Graded Sand with Gravel (SP), dark yellowish - - Fine, :
§S12 0.8 = | = 1 ceange (10YROR) subrounded sand; trace siit; race cley
(refusal)
- ss13 02 36-6-7 | _ | _ | Poory Graded Send wi S {SP-SM), dark yellowish Vory fine sand; 40% s, 10% clay
(12) omnge {10YRY/S), molst
20




LITHOLOGIC LOG

[BORING/WELL NO: SB03

PAGE 2 of 3

Facility: Paducah Gaseous Diffusion Piant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Se

ismic Assessment

Contractor: SAIC

Drilf Contractor: Miller Govt Services

|oritter: Robert Titley

Drill Start (time/date): 13:55 on 02-13-02

Drill End (time/date): 16:25 on 03-19-02

{Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300

Total Depth: 70 ft

_Lﬂged By: T. Campbell ]Coordinates: E-3207.73 N -6743.77 |Protective Level: D
SPT HEALTH/
SAMPLE
RESULT AF
DEPTH ’ RECOVERY | 6665 2 GRAPH
(1) | INTERVAL } NUMBER i N} VOC ] RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
"/
q/ ss14 20 3-4-5-8 _ | Sandy Clay (GL), dark yelowiah orangs (10YRE/S) o 20% very fine sand; wace e gravel
// . ©® - pale yellowish brown {10YRG/2), dry 10 molat
] 5515 07 4-4-57 | _ | _ | Poorty Graded Sand with Sit (SP-SM), durk yellowish Fine 1o medium sand; 25% st
orange (10YR&/S), interbedded with Clay (CL), paie
(9) yollow brown (10YR&/2), stif, moiet
V 2245 St with Sand (ML), Hight brown (SYRS/®), aoh, motet 30% very fine sand
35, e 20%
sste | 20 @ |~ |7 | s ctay oLy mecum piasticry. grayish orange
(10YR7/4) 1o very light gray (N8), irm m.m (~5%) from 34.6-35.5 f{; trace manganses
— sS17 20 2457 | _ | _ | Clay (CL). moderately plaskc, dark yelowiah orange 10% st
’ © (10YRO/S), fem, moet Orgarica (~5%) rom 37.8:38.0 1
—// $T03 20 NA = | = [ Clay(CL)as above © 30% ol
40.
-t STO4 1.5 NA = 1 = | Clay (CL) a8 sbove 20% ot
y
p— s$s18 20 7-4-3-7 | _ | _ | SlyClay (CL), mediump y. hght ish gray 20% silt; fine gravel layer 43.1-43.3 ft bacoming
* o) (5YRS/1), frn 1o s¥iff, molst sandy (fine grained) below 43.7 1t
Siny Clay (CL) as above Trace very fine sand
45 s$S19 20 1-33-5‘5 P -
®) Clayey Sand (SC), nonpisatic, colored as above with .
p 1 Very tne sand; 40% dlay, 20% wik; tracs fine gravet
/ :
—V $S20 20 2446 | _ | _ | Triniylamineted Shty Sand {Sk) and Claysy Sand (SC) 1 Note: thin (<1.25 inch k) partings of dark yolowish
. (8) Mymwmm«ud)bmymh ¥ orange
Ty Cay (CL).mednan plasscity, St Brownah grity
1-3- (SYR/1) with few dark yeliowiah orange {10YR/S) #‘:::V'w
- ss21 20 so5 | _ | . |lamines.set Noh:pml;; ;'.snm
(relusai) wwmwmmmm Gravel 1 10 0.6° amater
50.
y 0-7-9-17 Poorty Graded Gravel with Sand (GF) s above G'M"‘”';?.:n"#ﬂ"n"m"m
] 20 (8 | T 17 | Gy (0L}, lamineted dark yelowish crange (10YRM/S)
\
e b crey 045}, hare, dey Trace sl and fne sand:; Frisbis
9-12-
17-20
— 5523 20 2o B a-y(%.);;mummmww)
V/ Shelby tbe crshed, no sample
1.4t at 1600 down
55 ST05 | NA NA | = | = | cayictyss sove Dushed 1.4 pei down pressure
— sts| 16 NA | - |~ | caytchyas above
- 12-16- - P
_ sS24 20 2328 | | | Ciayey S ML-CL), norpleatic, oive black (5v201), hard, JAAVA] 36% cley:
(39) dry o] Trace veey fne sand; Friabie
p e
™ o

R




LITHOLOGIC LOG

[BORING/WELL NO: SB03

IPAGE3 of 3

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

[Site: Site 3A

Project No: DO 110

[Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

- |Orill Contractor; Miller Govt Services

]Drinar: Robert Tilley

Drill Start (time/date): 13:55 on 02-13-02

Drill End (time/date): 16:25 on 03-19-02

[Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 Total Depth: 70 ft
| Logged By: T. Campbell _____|Coordinates: E -3207.73 N -6743.77 _|Protective Level: D
wee | sesar | Sueny
DEPTH| RECOVERY | 6-66-¢ GRAPH
() | INTERVAL § MUMBER n ™ VOC | RAD LITHOLOGIC DESCRIPTION LOG COMMENTS
1247 A 35% clay
- $S25 20 21-31 1. Sylywsﬁ(llm.mﬂuw(mi), hard, §§§ ;mmmm
(38) A
b
v A
/ 12-21. Abvton With very fine 10 fine quantz sand; trace mica below
— 8526 2.0 34-37 | « | = | St (ML), nonplastic, colored as sbove, herd 2§§ 63.5 It; driler reports sasler drilling
(5) A
[
oA
[13 pr o oy
— ST07 1.0 NA = § = | Sit (ML), dark gray (N3}, very hard, dry £$$ 10% clay, Friable
b S o
A AeA
A
7, =
— ST08 1.0 NA ~ 1 = | Sit(ML) ss above A
AR
pry oy
Pl e A
A
—d ss27 10 - - | = [ S04, nonplastic, olive biack (5Y2/1), hard, dey 1o $$$ Trace very fine sand; Totsl Dapth = 70.0 ft
- molet Pron o
b W o
70 7N
Prepared by: ;&'VMRD""D -9
Kenneth R. Davis Date
Checkedby: A8 Y23/0 2
Michelle R. Blanton Date
Approved by: O?‘f/ z29/02

Date




LITHOLOGIC LOG

[BORINGWELL NO: SBO5

IPAGE 1

of_3

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

“Isite: Site 3A

Project No: DO 110

IClient/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

|Drill Contractor: Miller Govt Services

" |Driller: William Oatts

Drill Start (time/date): 07:35 on 02-21-02

Drill End (time/date): 17:10 on 02-23-02 |Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300 " [Total Depth: 62 ft
Logged By: T. Cambell - . [ Coordinates: E -4787.58 N -6752.60 |Protective Level: D
SPT HEALTH
e SAMPLE RESULT | saF
] GRAPH
™ | INTERVAL | NUMBER REC%ERV r‘;"”;" voc | raD LITHOLOGIC DESCRIPTION 10G COMMENTS
Ground elevetion = 305,42 fi amel
- $S01 16 5-6-7-10 Fill = gsphalt st surtsce, then sand, concrete, road gravel
E =t | mx
13)
V Fi¥ 36 above Trace graval in top of sample from up hole
3-3-2-4
- $S02 1.7 - | Sitty Clay (ML-CL), medium plasticity, kgt olive gray 0% Cay
®) {5Y8/1) 10 dark greenish gray (SGY4/1), firm, moist e ey e s
=
Note: sampler dropped 0.5 it when ssated.
5 0-2-2-4 Sy Glay (GL). hight ofive gray (SY64), soh, moist 4% S, 10% fine Send
-~ §S03 1.7 - - Few fine Sand lenses
4) L/ "Sifty Glay (CL) a8 above, motted with dark y
orange (10YR&/8) 30% Sk, 20% fine Sand
4 .
_V 334 | sma-y(q).uds-mysmm wiaatic, colors 30% e Sand
5504 18 © i A Laminaied
- STO1 20 NA |- |-
10.
'/
- $T02 1.5 NA -1~
A AN
/A
_ $505 2467 | _ | _ | sm oML, nonpiastic, paie yellowish brown (1ovRe2) o PASATA] 2% e sand
20 muyommtx:n(tma),nm(: A Aa| Trace medum sand
10 A
[
y Sil (ML) as sbove
15 13-27-
— $S06 1.8 34-50 | = | = | Poorly Graded Sand with Sl (SP-SM), pale yellowish
(61) brown (10YR6/2), hard, moist
11-30-
- sS07 1.0 sau2 | - | - ::dwmmmmum; e [V
(64) A
AP 0]
V 18-14- S (ML) &2 sbove o
- $508 15 1418 | = | = |\ Graded Gravel with Sard Grades from fine 10 coarse, submunded send 10
(GW), light brown
anguler ©© subrounded gravel
2 @ (EYFE/5), molet 30% sand, 10% sl
10741 Well Graded Gravel with Sand (GW) ss sbove
1 4 T 1T | Sandy clay (CL), grayieh orange (10YR?/4) 1 gt brown 0% sand
) Trace subsnguiar 10 subrounded gravel
(SYRS/6), molet e
Yy
/ 2.310-11 Poody raded gevelwith sand (0P 8 18.721.0%,
- §S10 1.0 « | = | except grayieh red (10R4/2), moderste reddish
(13) (10R00) and light brown (5YRS/8), molet
Poorly Graded Sand (SP), fne grained, angular 1 10% et
25 ss1 1.7 6-9-8-11 | _ | o | sbanguiar, derk yelowish orange (10YR6/) b bght Grawel a1 p of sample may be from up hole but rig
an brown (10YRS/S), wet losing water snd
10-21- Grades from fine 10 cosrse sand 1o gravel, angular o
%6 Poorly graded gravel with sand (GW), mostly derk rounded
— s812 17 27- — | = | yoowish arange (10YR&/8) with wace grayish red 40% sand
“8) (10R4/8), moist 10 wet Trace sit and clay nodules
Some weak iron cement
- ssia | 16 | FV4E2| L | | rsdngio wet graded gravel wih cley (GW-GC). Kot Oemvet i cuarz are chert
: 22) brown (SYRS/8) quarez
a0




LITHOLOGIC LOG [BORINGMWELL NO: 8805 PAGE 2 of 3
Facility: Paducah Gaseous Diffusion Plant, Paducah, KY Site: Site 3A
Project No: DO 110 [ClientProject: USDOE/PGDP Site 3A Seismic Assessment
| Contractor: SAIC Drill Contractor: Miller Govt Services  Driller: William Oatts
Drill Start (time/date): 07:35 on 02-21-02 |Drill End (time/date): 17:10 on 02- 23-02 Borehole Dia: 4.5 inch
Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300° Total Depth: 62 ft
| Logged By: T. Cambell . [Coordinates: E -4787.58_N -6752. 60 _jProtective Level: D
SAMPLE peeny | HEATW
| RESULT | SAFETY ]
DEPTH
™ | NTERVAL | NUMBER "E%VERY rﬁ" VOC| RAD) LITHOLOGIC DESCRIPTION COMMENTS
Clayey S (MLCL), grayish orange
— SS14 20 0-1-24 - | - | (1OYR8) 0 p*ym“m (IDYRU!) fiem, ww 0.5 1 when seated
e moist Becoming sandy (10 20%) at base
f/
— ST03 . NA 1 -1- :emmmwsn(spu).wmm :mwma;
NA Poorly Graded Sand with S (SP-SM), low to medium Fine sand, anguiar o subangular
35 STO4 - w | = | plastichy, paie yellowish brown (10YR8/2), race fine 25% sit
gravel, soft, molet Teace e gravel
y/
— 33331 _ 1 _ | Lean Clay wih Sand (CL), low %o medhum pi pale 30% fine sand,
8s15 20 ©® yellowleh brown (10R72), soft, moist Lt —_—
0-2-5-6 .-
-— sst8 20 @ « | = | Lean Clay with Sand, as sbove Bmiiplbyins as:::nw.
40. prmtmm—
f/ Lean Clay with Sand as above
- ss17 14 (1410040 o ravet {003, mod o row (1 Grades from fne 10 coarse, subanguiar b wibrounded
/ (14) mcs-,-, ' oRam). ‘-,::':-M Gravel is generally flat and elongeied
- 3-3-6-7 1. WMW%M(Q).WMWW) 50% fire % coarse, subrounded 1 rounded Gravel,
§s18 11 ® and moderate reddish brown (10YR4/S), moist f‘;"”:'::"{"
R
45 18 NA | = | = | SendyeR (), nonpiasic, medum durk gray ) 0 PRV 25%
ST0S . dark yallowish orunge (10YR8/8), moist [l Frw sard
- 2 1 _ | smom) monplastc, sark with A
Svos 8 NA mmwxnwmm ':‘;':‘":‘ Thin sandy leminas
7-13-20-2.4 S8 O, vace dey, o A Toeco coy
— SS9 20 | gy | = | = | homopems Y, onpiestc, desk grey B4} A Yo mica
1015 AN
- §520 20 2026 | = | = | S OA) as above but without clay Q_EQ_:W Tooce fine sand
(35) vy
o
0-5-15-291 ﬁ:"ﬁ::ﬁ blowcounts indicated
] -l- AA] tow disturbed interval at inp of
$821 13 2 | . S8 (ML) 20 above "i‘.’i": mw&a;nm.smw-wosm
—_ STO7 13 | NA |~ |~ | smma), nonplastc, dark gray (N), hard molet 5‘:‘::”‘& Tmcotmund
v
[AAA
- sTO8 1.3 NA | = |~ | smas)esabove A
(Ao
p N
o
11-18- ol
- §522 20 2528 | — | = | smowm)as above A
“43) AR
P




LITHOLOGIC LOG

|BORINGWELL NO: SBOS

PAGE 3

of 3

Facility: Paducah Gaseous Diffusion Plant,

Paducah, KY

Site: Site 3A

Project No: DO 110

[Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

|orili Contractor: Miller Govt Services lDriIIaf: William Oatts

Drill Start (time/date): 07:35 on 02-21-02

Drill End (time/date): 17:10 on 02-23-02

Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by Ingersoll Rand A-300

Total Depth: 62 ft

Logged By: T. Cambell | Coordinates: E -4787.58 N -6752.60 |Protective Level: D
SPT HEALTH/ .
oerTH SAMPLE RESULT .
() ] INTERVAL | NUMBER| REOOm\{E RY f.rm"# VOC | RAD| LITHOLOGIC DESCRIPTION LOG COMMENTS
ol AlTA
Bl A A
La-rs 21-21 SEANA
— §S23 2.0 s - | = ] Sitom)as sbove o] Toul Depth = 6200
(36) A
allal’s
6§45

Prepared by: 7@!&@.@» _B1-19-p2

Kenneth R. Davis

.

Checked by:

Michelle R.

Approved by:

Date

27/53 Jpa~

Blanton Date

Date

o3 Zﬁgo&-




LITHOLOGIC LOG

[BORINGMWELL NO: SBO6

PAGE 1  of 2

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

Site: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seismic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services [Dritter: Robert Tilley

Drill Start (time/date): 14:48 on 03-11-02

Drill End (time/date): 11:50 on 03-14-02 |[Borehole Dia: 4.5 inch

Drill Method/Rig Type: Mud Rotary by CME-55

o~

~ |Total Depth: 58 ft

(18)

 Logged By: K. Davis and F. Johnstone __[Coordinates: E -3535.97 N-6196.14 |Protective Level: D
SPT HEALTH/ ’
e e lmesur | o S
o) | INTERVAL | NUMBER neoom\f RY f‘ﬁ “ Jvoc|mo LITHOLOGIC DESCRIPTION LOG COMMENTS
3-4-4-5 s A Smal roots and organic material in upper 0.4 1.
- SSot 14 - | = | Sit (ML), low plasticity, light gray (10YR7/2), fier, moist Tl Praivugiieint .40,
® AR
Vi el
r [~ onon
/ Ao
4-5-8-8 Sin s abovs, grading downward from gl gray  [Aua
- §s02 17 = | = | Fovrrrz o ot ey roveamy AT No mica presant
{11 fr e
RN
p A
S A A
madium piasticity, Sght gray (10YR7/1), fem, e
5. sto1 | 19 TR IR P sl : B o Ratnd
[
b SN
PR
/ X222 psarped o nbct Sty e ver s
2-3-4-5 $$$ © § tube over 7]
b $503 20 = | «= | Sit(ML) as sbove 2 v n] 99t no recovery. Follownd with apit apoon sample
@ Pyl ove interval.
AR AR A
[~
P A
A
- ST02 20 NA | = |- | smqa)essbove LA
P A
10. PR
7/ o3
2445 St above, grading downward from [~
— $S04 20 -1- (wvo:v")rzrumwmuomm bt gray L] Smat stckalroots insample of 1001 bl
® 2t
S ™
b7S A S o
P
b A
_ 3355 A
SS08 2.0 = | = ] Sik{ML) as above, very pale brown (10YR?/3) A
b S
{8) [~ wreom)
Al
Y/ A
3455 Sk (ML), medium plastclty, Sght gray (10YR7/1) motied  [ASAA A
15— §S08 1.9 -] =- “mwm(‘mm.::m A Trace very coarse sand, subanguler, chent
/ ® A
p2%
i S$S07 1.9 2 7 - } = | St (ML) us sbove a§§ 20% clay; race cosrse sand
o CA%
o — v
V smmm ‘Plastic, kght yellowish brown {10Y REV4), Soft, 22& 1020% day
0-3-5-13 re o S rry
~ sse | 20 = 1 = | Loan Clay (CL), plastic; Wght gray (10YRT11), firn, molet 30% Si; race fine gravel (0.25 inch diarneter),
20 ®) Coan Cley wilh Gravel {CL), medam piasbally, yelow 3
L0YEZ/). S, maist soucded o abanouac cha 10%8), |
6-8-8-10 Lean Clay with Gravel medium plasiicly, yellow R
— SS08 20 - |- 1@ RG"W - |m%wnwmn).mm 20% gravel; 10% okt
(18)
’ Lean Clay with Gravel (CL) ¢ sbove, buf with 10-36% Sandp o from 16p 1 bottom.
] ss10 20 45-7-11 fine ©© medium sand, rounded, quartz Reddish yellow (7.5YRS/S) sand blabs near bottom.
{12) [/ Laan Clay (CL), medium plastcity, ight gray (10YR?/1),
fem, molst — i = 3% ot
SM (ML), medium piasticity, ght gray (10YR7/1), fem, Q*'c\_ﬁ Trace gravel (up 10 0.5 inch dlameter},
25 5-9-12-15 molst [ronen chert
ss 20 -1 En o wn] /Trace fine sand, rounded, quartz; Trace medium
@n /Sik (ML), nonglastic, brownish yelow (10VR&/®), firm, 2“2/ gravel (up 1o 0.5 inch dlameter), subangular
’/ 2029 :
- ss12] 18 3§ _ |
(59) madium piasticity, pele brown (10YRE/3), moist subanguiar 1o anguiar;, 30% gravel; 20% day
'Z’:' Wel Graded Gravel with Clay (GW-QC), nonplastic, ight mm"‘-m'fﬁ-%bmmz(;:h
— $513 1.1 -~ § = | gray (10YR7/2) grading dowrrward 10 grayish brown sand, 15% clay. Note: i in botiom half of sampie

has a biack stein




LITHOLOGIC LOG

|BORINGWELL NO: SB06

PAGE 2 of 2

Facility: Paducah Gaseous Diffusion Plant, Paducah, KY

‘ISite: Site 3A

Project No: DO 110

Client/Project: USDOE/PGDP Site 3A Seis

smic Assessment

Contractor: SAIC

Drill Contractor: Miller Govt Services

JDriIIer: Robert Tilley

Drill Start (time/date): 14:46 on 03-11-02

Drill End (time/date): 11:50 on 03-14-02

Borehole Dia: 4.5 inch

Driil Method/Rig Type: Mud Rotary by CME-55

Total Depth: 68 ft

__gg@ By: K. Davis and F. Johnstone ]Coordinates: E-3535.97 N-5196.14 |Protective Level: D
SPY HEALTH/ o
SAMPRLE RESWLT | saFeTy
DEPTH AECOVERY | 6-66¢ GRAPH
M) | INTERVAL | NUMBER M) O Ve L) LITHOLOGIC DESGRIPTION LOG COMMENTS
6-17-
80% fine to coarse Gravel (up 10 1.26 inch
- S514 15 2430 |} }','5:';3,’72“,“ - e e ooy diameter), angular to rounded, cher; 40% fine
[} " - coarse Sand, rounded, quartz
y
- S815 14 2-9-22-25 o | | Well Graded Gravel (GW) a8 abova
(31)
9-16~
35 5516 12 16-10 Well Graded Gravel (GW) es above, but yellow Maximum gravel diameter la ~0.75 inches
. @2 = | = | covrRre Nota: 0.1 Rt thick clay-fich layer a1 35 # bis.
V Well Graded Gravet (GW) as sbove
— 5817 1.4 2949 1 _ ). ] G plasticity, Wm, mowt_ Jeiiieies: e m
(13) Lean Clay (CL), plastic, very pale brown (10YR7/3), firm,
moist -
Well Graded Sand with Skt and Gravel (SW-SC), ight poel ]
67514 gray (10YR772), fen, molst siel Up o 1.5 inch diametar gravel, subangulas
pus $S18 12 an - |- w m::na-y with Gravet (CL), ystiow (10YR7/8), Up 10 0.5 inch diameter gravel, subanguiar
© Note: base of sample gravel-rich
/ P el Syl (TOVRY8, o sl
/ 615- :
- $S19 15 2320 | - | - mms-dwemd(sm.ydomomm. 2| Up 10.0.5 inch diameter gravel, subanguiar
(38) :
o 5820 02 13441 | _ | _ | Well Graded Send (SW), subrounded 1o angular,
@ moderate yelowish brown {10YR%/4), very soft, moisi
y m: w Gravel with Sand (GW), yellaw (10YR7/6), Scbargdar
45 §621 15 7-29-9-4 I Lunaqmmaw-m(svnm)wm
i yellowish orange (10YR&/8), firm, mole
(38)
. ss22 15 3-6-5-14 Lean Clay (CL), mottied oiive gray (5YF4/1) and dark Note: thin {<1.25 inch thick) partings of dark yelowish
09) = ] T | yelowiah orange (10YRG/8), hard, moist orange
7
- 8703 1.5 NA - 1 =~ § Lean Clay (CL) as sbove
50,
-ﬂ ST04 0.0 NA - |- Attempied Sheiby Tube sample but had no recovery.
7/
et STO0S 1.0 NA -1 -
Lean a8 above
12-19- nsum- qun:nleku-idum-uonz
. with 45 degrees
85 §523 2.0 1725 | _ ] _ | Lean Clay (CL), grayieh black (N2), hard, molst dpe
- (265
’/' 14-17-
— SS24 2.0 2731 | _ | .. | Lean Cley (CL). grayieh biack (N2), hard, moist Total Depth = 58.0 &
(44)

Prepared by:
Checked by: Michelle R. Blanton
Approved by: Bruce J. Haas

Kenneth R. Davis M&ué
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GEOPHYSICAL WELL LOGGING REPORT

SITE 3A BOREHOLE DB01
PADUCAH GASEOUS DIFFUSION PLANT (PGDP)
PADUCAH, KENTUCKY

Project No: 2902MIL
04/24/02

1.0 Introduction

Blackhawk GeoServices — Southeast Region performed geophysical well logging using the
natural gamma method at the Site 3A Borehole DBO1 at the Paducah Gaseous Diffusion Plant
(PGDP) on February 22, 2002. The primary objective of the survey was to provide a lithologic
correlation between the gamma data and continuous core descriptions from the geologist’s log.
The borehole location was along a gravel road that trends northeast from Dyke Road. This
location roughly corresponds with Station 175 of p-wave seismic Line SA. Logging was
conducted within the drill pipe from the total depth of ~359 feet below ground surface upward
toward the surface. For the purposes of data quality assurance (QA), a repeat log was conducted
as the gamma probe was lowered to the bottom of the borehole.

2.0 Geophysical Logging Equipment

This section discusses the borehole logging system used to investigate the PGDP Site 3A
borehole and gives a brief description of natural gamma theory.

Mt. Sopris MGX-I. The geophysical logging system used to conduct the investigation was a
Mt. Sopris Instruments, Model MGX-I using a 2-inch-diameter natural gamma probe. The

logging system was coupled to a laptop personal computer (PC). The integrated real-time
system allowed for continuous monitoring of subsurface conditions while logging progressed.




The MGX-I system consists of the geophysical unit, probe, and a tripod installed with a pulley
centered over the borehole to be logged. The MGX-I includes a depth encoder that sends a direct
current pulse to the logging unit at a selected depth interval. Each time a pulse is received, the
system records a natural gamma radiation response in counts per second (CPS).

Natural Gamma Theory. The natural gamma probe measures the radioactivity of geologic
formations, which is useful for determining lithology in sedimentary environments and changes
in bedrock types. Gamma radiation emissions are primarily generated from the naturally
occurring radioactive decay of potassium (K), uranium (U), and thorium (Th). As the gamma
rays pass through a sodium-iodide (Nal), thallium activated detector crystal, a photon is emitted
by the crystal. The “flash” of this photon is detected by a photo-multiplier, and is “counted” as a
gamma ray. For the PDGP type of application, gamma counts are generally considered directly
proportional to the amount of clay present in the formation. Gamma ray counts in wells installed
through large cavities or zones of significant sluffing can be misleading because of the increased

amount of drilling mud or sand pack locally.

3.0 Field Procedures- — ——
Following system field checks at PGDP, the gamma probe was lowered into the well until the
depth marker was flush with the top of casing. Based on the PGDP well-logging objectives, the
depth encoder and system were set up to record data at 0.1-meter (3.9-inch) intervals. The depth
counter was then zeroed, and data were acquired as the probe was lowered to the bottom of the
well. The measured depth was checked against the geologist’s log to verify that the probe had
reached the total depth of the well. These initial gamma data, as the probe was lowered, are

presented as the “Repeat Log” in the figures section.

Production gamma logging was conducted from the bottom of the well toward the surface. The
production and repeat gamma logs were reviewed as a measure of QA. The repeatability testing
results show excellent correlation between the two data sets. The Speed (S) for the production

gamma logging was ~6.0 feet/minute, and the Time Constant (T.) was 1 second. For the repeat

log, (S) was ~8.0 feet/minute.

4.0 Data Processing and Results

Geophysical logging data were imported into an Excel® spreadsheet where data corrections and

conversions performed. Data processing consisted of the following key steps:




. kReadlngs were tnmmed at the start and end of the log to eliminate statlonary readmgs

. System Lag (L) and was determined and corrected values apphed to the vertical posxtlon B
(Leorr=0.1 feet; L=ST./60 S=6.1, T.=1)

e Vertical position was adjusted so that 0.0 feet below ground surface (bgs) corresponded
with the Nal crystal at the ground surface. (P o = 0.33 feet)

e Applied correction of 1.79 for steel casing. (8-inch diameter hole, 0.25-inch casing
thickness)

e Applied correction of 1.296 for readings below water table. Water table was

- approximately 20 feet bgs.

¢ Converted Counts per Second (CPS) to API Units. A conversion factor used was
1 API=1.25 CPS. (Note: This is a necessary correction to provide standardized units for
comparison with gamma logs acquired with different instrumentation.)

Following data processing, the data were imported into CorelDraw® software for graphical

presentation.

4.1 Natural Gamma Logs (Figures 1 through 4)

Figures 1 through 4 represent the entire Natural Gamma Log Raw Field Data, Repeated Raw
Field Data, Corrected/Processed Counts per Second, and Corrected/Processed API Units,
respectively. The Raw Field Log and the Repeated Raw Field Log are the readings directly from
the geophysical logging system, with no post-processing or corrections added to the data. The
first 5 post-processing steps were applied to Figure 3. Figure 4 includes all 6 post processing
steps including the conversion from CPS to API units. Figure 4 was used to generate the
lithologic correlation figures described below (Figures SA-5D).

4.2 Interpreted Lithologic Correlations (Figures 5A through 5D)

~ Figures 5A through 5D present the Corrected Natural Gamma Plot in 100-foot intervals. The
Lithologic Log provided by the SAIC, Kevil, KY office was used for the correlation. Actual
lithologic descriptions shown on Figures SA-5D are generalized from the log and intended to
represent most of the significant changes in subsurface conditions rather than identifying subtle
changes (e.g., thin beds, changes in color, and changes in grain size). Actual horizon depths
shown on Figures SA-5D are also generalized from those shown on the lithologic log, and in

some cases adjusted based on the natural gamma log data.

Generally good correlation exists between the natural gamma and hthologlc logs with an
average of less than 1.0 feet of variation occurring between the interpreted horizons from both.
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Natural Gamiua (APl units) ‘-

Description from Lithologic Log
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S Silt (ML), medium plasticity, light brownish yeliow
- (10YR6/4) mottled with light gray (10YR7/1),
—== firm, moist
4_?
.é;ﬁ_ 1

=

=B Clay (CL), medium plasticity, pale brown
R % (10YR6/3) mottied with light gray (10YR7/1),
o] L firm, moist

=
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— Increase in Clay (CL) content

- Silt (ML), medium plasticity, brownish yellow
‘%—— (10YR6/6) mottled with light gray(10YR7/1),
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Silt (ML), medium plasticity, brownish yellow
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H”
]
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°
[
ol = Clay (CL), medium-to-high plasticity, gray
=3 e (7.5YR6/1), firm, moist
g 3 e Silt (ML), medium plasticity, light gray (10YR7/1)
73 === mottied with very pale brown (10YR7/4), firm,
~ | moist
f‘?’” Well graded gravel with Silt and Sand (GW-Gm),
= nonplastic, light yellow brown (10YR6/4), loose, wet
T= | Silt (ML), medium plasticity, yellow (10YR7/6)
L laminated with gray ((10YR6/1), firm, moist;
3 =T GRADING TO
<
-é_'b Clay (CL), medium plasticity, very dark gray
i (10YR3/1), firm-to-hard, slightly moist
= |
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] < =
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— Natural Gamma Plot - Site 3A Borehole DB01 Figure: 5A
GeoServices Paducah Gaseous Diffusion Plant
Southeast Regio .
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S = Poorly Graded Sand (SP), very fine, subangular,
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—
=1
. =
] =1 interbedded Ciay (CL), medium plasticity, very dark
> I greenish gray (GLEY2 3/1), hard, moist AND Poorly
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=
=
o T
o e
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B
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interpreted depth to horizons

from continuous core data

Note: Lithologic Log Provided by SAIC,
Kevil, Ky.
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Natural Gamma (API units) |

Description from Lithologic Log
N — — - = =2 N
o 3 8 3 8 88 5 3 8 3
e %
=1
— Same as above
—r C
i —— Clay (CL), plastic, black (10YR2/1), firm, moist
—= |
=
_-l\
N | =
o L
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Sitty Sand (SM), fine, rounded, poorly graded,
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=S q gray (
- = / Laminated Clay (CL) AND Poorly Graded Sand (SP),
XY = A fine, rounded, quartz, medium plasticity, gray
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_‘1‘,_,. Poorly Graded Sand (SP), subangular to subrounded,
— = quartz, nonplastic, light gray (10YR7/1), soft, wet
;;.
e
=
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R T ==
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=
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Natural Gamma (API units)

Description from Lithologic Log

-— — - = N —
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e g Same as above
= |
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Natural Gamma (API units)

Description from Lithologic Log
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Two horizons that were not present in the lithologic log are included on Figure 5A. Both
features occur between 32 and 48 feet and are interpreted as clay horizons, due to similar natural
gamma responses in correlated clay layers throughout the section. These inferred horizons are
drawn with dashed blue lines, and horizons that were correlated between the natural gamma and
the lithologic log are drawn with solid blue lines.
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INTRODUCTION

oYO suspensxon velocxtymeasurements wereperformed in borehole DBOZ located 'A'a’t;kthe
Paducah Gaseous Diffusion Plant, Site 3A. Suspension logging data acquisition was performed
on March 23, 2002 by Rob Steller of GEOVision Geophysical Services. The work was

performed under subcontract with Miller Government Services, LLC.

This report describes the field measurements, data analysis, and results of this work.




SCOPE OF WORK

This report presents the results of suspension velocity measurements collected on on March 23,
2002, in the uncased borehole designated DBO02, as detailed below. The purpose of these studies
was to supplement stratigraphic information obtained by Miller’s soil sampling program and to
acquire shear wave velocities and compressional wave velocities as a function of depth, which, in

turn, can be used in earthquake risk analysis.

BOREHOLE DATE COORDINATES
DESIGNATION LOGGED NORTHING EASTING
DBO2 3/23/02 NA NA

Table 1. Borehole locations and logging dates

The OYO Model 170 Suspension Logging Recorder and Suspension Logging Probe were used to
obtain in-situ horizontal shear and compressional wave velocity measurements at 1.64 ft
intervals. The acquired data was analyzed and a profile of velocity versus depth was produced

for both compressional and horizontally polarized shear waves.

A detailed reference for the velocity measurement techniques used in this study is:

Guidelines for Determining Design Basis Ground Motions, Report TR-102293,

Electric Power Research Institute, Palo Alto, California, November 1993,

Sections 7 and 8.




SUSPENSION INSTRUMENTATION

Suspension soil velocity measurements were performed using the Model 170 Suspension
Logging system, manufactured by OYO Corporation. This system directly determines the
average velocity of a 3.28 ft high segment of the soil column surrounding the borehole of interest
by measuring the elapsed time between arrivals of a wave propagating upward through the soil
column. The receivers that detect the wave, and the source that generates the wave, are moved as

a unit in the borehole producing relatively constant amplitude signals at all depths.

The suspension system probe consists of a combined reversible polarity solenoid horizontal
shear-wave source (Sg) and compressional-wave source (P), joined to two biaxial receivers by a
flexible isolation cylinder, as shown in Figure 1. The separation of the two receivers is 3.28 ft,’
allowing average wave velocity in the region between the receivers to be determined by inversion
of the wave travel time between the two receivers. The total length of the probe as used in this
survey is 22 ft, with the center point of the receiver pair 15.4 ft above the bottom end of the
probe. The probe receives control signals from, and sends the amplified receiver signals to,
instrumentation on the surface via an armored 7 conductor cable. The cable is wound onto the
drum of a winch and is used to support the probe. Cable travel is measured to provide probe

depth data.

The entire probe is suspended by the cable and centered in the borehole by nylon "whiskers",
therefore, source motion is not coupled directly to the borehole walls; rather, the source motion
creates a horizontally propagating impulsive pressure wave in the fluid filling the borehole and
surrounding the source. This pressure wave is converted to P and Sy-waves in the surrounding
soil and rock as it impinges upon the borehole wall. These waves propagate through the soil and
rock surrounding the borehole, in turn causing a pressure wave to be generated in the fluid
surrounding the receivers as the soil waves pass their location. Separation of the P and Sy-waves

at the receivers is performed using the following steps:




Orientation of the horizontal receivers is maintained parallel to the axis of the source,
maximizing the amplitude of the recorded SH-wave signals.

At each depth, Sy-wave signals are recorded with the source actuated in opposite directions,
producing Sy-wave signals of opposite polarity, providing a characteristic Sij-wave signature
distinct from the P-wave signal. |

The 10.30 ft separation of source and receiver 1 permits the P-wave signal to pass and damp
significantly before the slower Sy-wave signal arrives at the receiver. In faster soils or rock,
the isolation cylinder is extended to allow greater separation of the P- and Syj-wave signals.
In saturated soils, the received P-wave signal is typically of much higher frequency than the
received Sy-wave signal, permitting additional separation of the two signals by low pass
filtering.

Direct arrival of the original pressure pulse in the fluid is not detected at the receivers

. because the wavelength of the pressure pulse in fluid is significantly greater than the

dimension of the fluid annulus surrounding the probe (meter versus centimeter scale),

preventing significant energy transmission through the fluid medium.

In operation, a distinct, repeafable pattern of impulses is generated at each depth as follows:

1.

The source is fired in one direction producing dominantly horizontal shear with some vertical
compression, and the signals from the horizontal receivers situated parallel to the axis of
motion of the source are recorded.

The source is fired again in the opposite direction and the horizontal receiver signals are
recorded.

The source is fired again and the vertical receiver signals are recorded. The repeated source
pattern facilitates the picking of the P and Sy-wave arrivals; reversal of the source changes

the polarity of the Syj-wave pattern but not the P-wave pattern.

The data from each receiver during each source activation is recorded as a different channel on

the recording system. The Model 170 has six channels (two simultaneous recording channels),

each with a 12 bit 1024 sample record. The recorded data is displayed on a CRT display and on

paper tape output as six channels with a common time scale. Data is stored on 3.5 inch floppy

diskettes for further processing. Up to 8 sampling sequences can be summed to improve the

signal to noise ratio of the signals.

e
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Review of the displayed data on the CRT or paper tape allows the operator to set the gains,
filters, delay time, pulse length (energy), sample rate, and summing number to optimize the
quality of the data before recordki’ng.‘ Verification of the calibration of the Model 170 digital
recorder was performed prior to, and following field work on this project, using a NIST traceable

frequency source and counter, as outlined in Appendix A.




SUSPENSION MEASUREMENT PROCEDURES

The borehole was logged as an uncased borehole filled with bentonite based drilling mud. The
borehole probe was positioned with the mid-point of the receiver spacing at grade, and the
mechanical and electronic depth counters were set to zero. Typically, data is collected at 3.28 ft
intervals, providing complete coverage of the borehole by th¢ 3.28 ft spacing between the two
receivers. In this survey, in order to provide redundant déta, data was collected at 1.64 ft
intervals, providing double coverage of the entire borehole. The probe was lowered to the
bottom of the borehole, then raised to the surface, stopping at 1.64 ft intervals to collect data, as

summarized below.

Borehole condition was good, with no obstructions encountered on either of the runs in the
borehole. The suspension probe was checked on the surface and on the first run down at depth of
164.0 ft, and all functions were normal. A full system check upon completion of the field work

indicated that all functions were normal upon completion as well.

At each measurement depth the measurement sequence of two opposite horizontal records and
one vertical record was performed, and the gains were adjusted as required. The data from each
depth was printed on paper tape, checked, and recorded on diskette before moving to the next

depth.

Upon completion of the measurements, the probe zero depth indication at grade was verified

prior to removal from the borehole.

DEPTH DEPTH AS LOST TO SAMPLE
BSSS';?;E NU’}},J;'ER RANGE DRILLED |SLOUGH/COLLAPSE| INTERVAL Lc?écT;ED
(FEET) (FEET) (FEET) (FEET)
374-57.4
DBO2 1 (STEEL CASE | 4003 10.9 164 3123102
TO 59 FT)
65633
DBO2 2 (STEEL CASE | 400.3 NA 1.64 3/23/02
REMOVED)

Table 2. Logging dates and depth ranges




SUSPENSION DATA ANALYSIS  eietins

The recorded digitél records were analyzed to locate the first minima on the vertical axis records,
indicating the arrival of P-wave energy. The difference in travel time between receiver 1 and
receiver 2 (R1-R2) arrivals was used to calculate the P-wave velocity for that 3.28 ft segment of
the soil column. When observable, P-wave arrivals on the horizontal axis records were used to

verify the velocities determined from the vertical axis data.

A separate and independent determination of P-wave velocity was calculated from the travel time
over the 10.30 ft interval from source to receiver 1 (S-R1) and plotted for quality assurance of the
velocity derived from the travel time between receivers. In this analysis, the depth values as
recorded were increased by 6.79 ft to correspond to the mid-point of the 10.30 ft S-R1 interval,
as illustrated in Figure 1. Travel times were obtained by picking the first break of the P-wave
signal at receiver 1 and subtracting 3.84 milliseconds, the calculated and experimentally verified
delay from source trigger pulse (beginning of record) to source impact. This delay corresponds

to the duration of acceleration of the solenoid before impact.

The recorded digital records were studied to establish the presence of clear Sy-wave pulses, as
indicated by the presence of opposite polarity pulses on each pair of horizontal records. Ideally,
the Syy-wave signals from the 'normal’ and 'reverse’ source pulses are very nearly inverted images
of each other. Digital FFT - IFFT lowpass filtering was used to remove the higher frequency P-
wave signal from the Syy-wave signal. Different filter cutoffs were used to separate P- and SH-'
waves at different depths, ranging from 400 Hz in the slowest zones to 3000 Hz in the regions of
highest velocity. At each depth, the filter frequency was selected to be at least twice the

fundamental frequency of the Sy-wave signal being filtered.




Generally, the first maxima was picked for the 'normal' signals and the first minima for the
'reverse' signals, although other points on the waveform were used if the first pulse was distorted.
The absolute arrival time of the ‘'normal' and 'reverse' signals may vary by +/- 0.2 milliseconds,
due to differences in the actuation time of the solenoid source caused by constant mechanical
bias in the source or by borehole inclination. This variation does not affect the R1-R2 velocity
determinations, as the differential time is measured between arrivals of waves created by the
same source actuation. The final velocity value is the average of the values obtained from the

'normal’ and 'reverse' source actuations.

As with the P-wave data, a separate and independent determination of Sy-wave velocity was
cé]culated from the travel time over the 10.30 ft interval from source to receiver 1 and plotted for
verification of the velocity derived from the travel time between receivers. In this analysis, the
depth values were increased by 6.79 ft to correspond to the mid-point of the 10.30 ft S-R1
interval. Travel times were obtained by picking the first break of the Sy-wave Signal at the near
receiver and subtracting 3.84 milliseconds, the calculated and experimentally verified delay from

the beginning of the record at the source trigger pulse to source impact.

Figure 2 shows an example of R1 - R2 measurements on a sample filtered record. In Figure 2,
the time difference over the 3.58 ft inter‘va‘l of 1.81 milliseconds for the horizonfal signals is
equivalent to an Sy-wave velocity of 1813 fi/sec. Whenever possible, time differences were
determined from several phase points on the Sy-waveform records to verify the data obtained
from the first arrival of the Sy-wave puise. Figure 3 displays the same record before filtering of
the Sy-waveform record with an 2500 Hz FFT - IFFT digital lowpass filter, illustrating the
presence of higher frequency P-wave energy at the beginning of the record, and distortion of the

lower frequency Sy-wave by residual P-wave signal.




- SUSPENSION RESULTS

Suspension R1-R2 P- and Sy-wave velocities are plotted in Figure 4, with indications of major
stratigraphic transitions that correspond to significant changes in the velocity profile. The
suspension velocity data presented in this figure is presented in Table 3. P- and Sy-wave
velocity data from R1-R2 analysis and quality assurance analysis of S-R1 data are plotted
together in Figure 5 to aid in visual comparison. It must be noted that R1-R2 data is an average
velocity over a 3.28 ft segment of the soil column; S-R1 data is an average over 10.30 ft, creating
a significant smoothing relative to the R1-R2 plots. S-R1 data are presented in tabular format in
Table 4. Good correspondence between the shape of the P- and Sy-wave velocity curves is
observed for all these data sets. The velocities derived from S-R1 and R1-R2 data are in

excellent agreement, providing verification of the higher resolution R1-R2 data.

Calibration procedures and records for the suspension measurement system are presented in

Appendix A.

SUMMARY

Discussion of Suspension Results

Both P- and Sy-wave velocities were measured using the Suspension Method in a single uncased
land boring at depths up to 374.0 ft below grade at Paducah Site 3A. The borehole was located

in a quiet rural location and no significant signal contamination from cultural vibration was

observed.

Significant stratigraphic elements from the core logs correspond to large changes in the velocity

profile, confirming the depth profile of the data.




Quality Assurance

These velocity measurements were performed using industry-standard or better methods for both
measurements and analyses. All work was performed under GEOVision quality assurance

procedures, which include:

e Use of NIST-traceable calibrations, where applicable, for field and laboratory instrumentation

¢ Use of standard field data logs
e Use of independent verification of data by comparison of receiver-to-receiver and source-to-

receiver velocities

e Independent review of calculations and results by a registered professional engineer,

geologist, or geophysicist.

Data Reliability

P- and Sy-wave velocity measurement using the Suspension Method gives average velocities
over a 3.28 ft interval of depth. This high resolution results in the scatter of values shown in the
graphs. Individual measurements are very reliable with estimated precision of +/- 10%.

Standardized field procedures and quality assurance checks add to the reliability of these data.
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Figure 1. Concept illustration of P-S logging system
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Depth Pick Times Velocity
Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V V-Sy V-P V-Sy V-P
{m) (feety ] (millisec) | (millisec) | (miliisec) | (millisec) | (millisec) | (millisec) § (m/sec) | (m/sec) | (ft/sec) (ft/sec)
1.0 3.3 32.55 _32.35 20.65 20.90 9.85 86 281
1.5 49 31.60 31.65 11.85 22.20 21.00 9.95 100 . 526 327 1727
20 6.6 11.45 22.55 21.45 9.60 541 1773
2.5 82 32.05 31.80 10.20 22.60 22.70 9.00 108 833 354 2734
3.0 9.8 26.80 2525 9.80 23.40 21.90 8.50 296 768 972 2524
35 11.5 26.40 26.10 9.60 21.75 21.75 7.95 222 606 729 1988
4.0 13.1 2565 25.55 9.00 20.50 20.30 7.50 192 667 631 2187
45 14.8 2490 24.40 8.55 19.40 18.45 7.25 175 769 573 2524
5.0 16.4 23.50 23.70 8.20 16.70 17.25 6.45 151 571 495 1875
5.5 18.0 21,95 20.75 7.85 14.90 14.10 6.25 146 625 479 2051
6.0 19.7 15.25 16.10 7.20 11.15 11.60 6.05 233 870 763 2853
6.5 213 14.84 15.94 6.82 10.72 12.44 6.08 262 1351 861 4434
7.0 23.0 15.96 16.88 6.72 12.94 13.68 6.02 322 1429 1055 4687
7.5 246 17.08 17 .44 6.70 13.26 13.36 6.04 253 1515 831 4971
8.0 26.2 16.60 17.18 6.68 13.84 14.30 5.98 355 1429 1163 4687
8.5 279 17.48 17.36 6.56 14.98 14,92 5.96 405 1667 1328 5468
9.0 29.5 17.66 17.88 6.54 15.18 15.32 5.96 397 1724 1302 5657
9.5 31.2 18.36 18.48 6.58 15.34 15.62 6.00 340 1724 1116 5657
10.0 32.8 18.52 18.60 6.40 15.40 15.46 5.82 319 1724 1048 5657
10.5 344 18.48 18.52 6.44 14.80 14.94 5.80 275 1563 904 5126
11.0 36.1 18.74 18.94 6.42 14.72 14.94 5.80 249 1613 818 5292
11.5 37.7 18.82 18.92 6.48 15.06 .-158.20 5.86 267 1613 877 5292
12.0 394 6.41 5.81 1667 0 5468
12.5 41.0 19.05 19.05 6.65 15.40 15.16 6.05 265 1667 869 5468
13.0 42.7 18.40 18.15 7.15 15.10 14.80 6.50 301 1538 987 5047
13.5 443 20.54 20.72 6.60 1712 17.14 6.02 286 1724 937 5657
14.0 45.9 18.70 20.20 6.60 15.12 16.76 5.92 285 1471 935 4825
14.5 476 18.66 18.10 6.52 14.46 14.24 5.80 248 1613 814 5292
15.0 49.2 17.22 17.22 6.54 1424 14.10 5.96 328 1724 1076 5657
15.5 50.9 16.70 17.34 6.58 14.38 14.18 5.94 365 1563 1197 5126
16.0 52.5 17.08 16.66 6.60 14.94 14.18 6.00 433 1667 1420 5468
16.5 54.1 16.40 16.30 6.80 14.55 14.05 6.15 488 1538 1600 5047
17.0 55.8 16.05 15.85 6.60 13.10 12.70 5.95 328 1538 1076 5047
17.5 57.4 16.10 15.95 6.55 13.65 13.90 5.90 444 1638 1458 5047
18.0 59.1 16.25 16.35 6.70 13.50 13.65 6.00 367 1429 1204 4687
18.5 60.7 17.10 17.24 6.70 13.40 13.52 6.00 270 1429 884 4687
16.0 62.3 16.62 16.78 6.68 13.36 13.52 6.00 307 1471 1006 4825
19.5 64.0 16.44 16.60 6.66 13.36 13.50 6.02 324 1563 1062 5126
20.0 65.6 16.46 16.58 6.70 13.28 13.40 6.02 314 1471 1032 4825
20.5 67.3 16.46 16.60 6.66 13.30 13.44 6.00 316 1515 1038 4971
21.0 68.9 16.36 16,52 6.66 13.10 13.26 5.98 307 1471 1006 4825
215 70.5 16.34 . 16.46 6.66 13.10 13.24 6.00 310 1515 1016 4971
220 72.2 16.16 .. 16.30 6.66 13.10 13.26 6.00 328 1515 1076 4971
225 73.8 16.18 16.32 6.68 13.12 13.28 5.00 328 1471 1076 4825
23.0 75.5 16.24 16.38 6.68 13.18 13.32 6.00 327 1471 1072 4825
23.5 77.1 16.28 16.42 6.66 13.18 13.32 6.00 323 1515 1058 4971
240 78.7 16.36 16.52 6.66 13.24 13.40 6.00 321 1515 1052 4971
245 80.4 16.40 16.54 6.68 13.32 13.44 6.02 324 1515 1062 4971
25.0 82.0 16.46 16.60 6.68 13.38 13.52 6.02 325 1515 1065 4971
25.5 83.7 16.50 16.66 6.68 13.42 13.56 6.02 324 1515 1062 4971

Table 3. Borehole DB02, Suspension R1-R2 depth,
pick times, and velocities
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Depth Pick Times Velocity
Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V V-8 V-P V-Su V-P
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) | (millisec) | (millisec) | (m/sec) | (m/sec) (ft/sec) (ft/sec)
26.0 85.3 16.20 16.36 6.66 13.06 13.20 6.00 317 1515 1042 4971
26.5 86.9 15.96 16.08 6.66 12.76 12.90 6.00 313 1515 1028 4971
270 88.6 15.88 16.02 6.66 12.68 12.82 5.98 313 1471 1025 4825
275 90.2 15.78 15.94 6.66 12.62 12.78 5.98 316 1471 1038 4825
28.0 91.9 15.62 15.78 6.64 12.40 12.56 5.98 311 1515 1019 4971
285 93.5 15.48 15.62 6.66 12.28 12.42 5.98 313 1471 1025 4825
29.0 95.1 15.22 15.38 6.64 12.46 12.62 6.00 362 1563 1189 5126
29.5 96.8 15.08 15.24 6.64 12.56 12.70 5.98 395 1515 1297 4971
30.0 98.4 15.36 15.50 6.66 12.58 12.70 6.00 358 1515 1176 4971
305 100.1 15.62 15.76 6.64 12.62 12.78 5.98 334 1515 1097 4971
31.0 101.7 15.60 15.72 6.66 12.62 12.78 5.98 338 1471 1108 4825
315 103.3 15.36 15.54 6.64 12.52 12.68 5.98 351 1515 1151 4971
32.0 105.0 15.24 15.38 6.64 12.42 12.56 5.98 355 1515 1163 4971
325 106.6 15.24 15.38 6.64 12,34 12.50 5.98 346 1515 1135 4971
33.0 108.3 15.20 15.36 6.64 12.22 12.38 5.96 336 1471 1101 4825
335 109.9 15.12 15.24 6.62 12.02 12.14 5.96 323 1515 1058 4971
34.0 111.5 14,98 15.12 6.64 11.94 12.10 5.98 330 1515 1083 4971
34.5 113.2 14.76 14,92 6.62 12.02 12.18 5.96 365 1515 1197 4971
35.0 114.8 14.62 14,76 6.62 11.98 12.12 5.96 379 1515 1243 4971
35.5 116.5 14 64 14 .80 6.62 11.94 12.10 5.96 370 1515 1215 4971
36.0 118.1 14.70 14.86 6.62 11.94 12.08 5.96 361 1515 1184 4971
36.5 119.8 14.78 14.94 6.62 12.00 12.16 5.96 360 1515 1180 4971
37.0 1214 14.76 14,92 6.64 12.04 12.20 5.98 368 1515 1206 4971
37.5 123.0 14.84 15.02 6.56 12.12 12.30 5.90 368 1515 1206 4971
38.0 1247 | 14.86 15.00 6.52 12.22 12.38 5.88 380 1563 1247 5126
38.5 126.3 14.84 15.00 6.50 12.22 12.36 5.88 380 1613 1247 5292
39.0 128.0 14.94 15.04 6.50 12.18 12.30 5.84 364 1515 1193 4971
395 129.6 15.02 15.14 6.58 12.16 12.30 594 351 1563 1151 5126
40.0 131.2 15.12 15.28 6.58 12.24 12.34 5.94 344 1563 1127 5126
40.5 132.9 15.26 15.38 6.64 12.40 12.52 5.96 350 1471 1147 4825
41.0 134.5 15.12 15.28 6.64 12.34 12.48 5.98 358 1515 1176 4971
415 136.2 15.26 15.40 6.64 12.52 12.66 5.98 365 1515 1197 4971
42.0 137.8 15.54 15.64 6.62 12.80 12.94 5.98 368 1563 1206 5126
425 139.4 15.80 16.00 6.64 13.04 13.16 6.00 357 1563 1172 5126
43.0 1411 16.16 16.20 6.62 13.16 13.26 5.98 337 1563 1105 5126
43.5 142.7 16.24 16.34 6.62 13.16 13.26 5.98 325 1563 1065 5126
44.0 144.4 16.12 16.26 6.62 -13.20 13.34 5.98 342 1563 1124 5126
445 146.0 15.88 16.06 6.60 12.98 13.10 5.94 341 1515 1120 4971
45.0 147.6 15.70 15.82 6.60 12,50 12.64 5.94 313 1515 1028 4971
455 149.3 15.36 15.46 6.56 11.98 12.14 5.92 299 1563 979 5126
46.0 150.9 15.02 15.16 6.54 11.70 11.84 5.88 301 1515 988 4971
46.5 152.6 14.60 14.72 6.52 11.50 11.64 5.88 324 1563 1062 5126
47.0 154.2 14.42 14.56 6.50 11.54 11.66 5.88 346 1613 1135 5292
475 155.8 14.48 14.62 6.48 11.84 11.98 5.88 379 1667 1243 5468
48.0 157.5 14.30 14.36 6.46 11.98 12.08 5.88 435 1724 1426 5657
48.5 159.1 14.30 14.38 6.48 12.18 12.28 5.90 474 1724 1555 5657
49.0 160.8 14.40 14.50 6.50 12.12 12.20 5.90 437 1667 1433 5468
495 162.4 14.64 14,76 6.52 12.02 12.16 5.90 383. | 1613 1257 5292
50.0 164.0 14.96 15.00 6.54 12.32 12.42 5.94 383 1667 1257 5468
50.5 165.7 14.94 15.06 6.52 12.52 12.60 5.90 410 1613 1345 5292

Table 3, continued. Borehole DB02, Suspension R1-R2 depth,
pick times, and velocities
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Depth Pick Times o Velocity
Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V V-8H V-P V-SH v-p
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) | (millisec) | (millisec) | (m/sec) | (m/sec) | (f/sec) (ft/sec)
51.0 167.3 15.14 15.26 6.54 12.84 12.96 5.92 435 1613 1426 5292
51.5 169.0 15.54 15.66 6.54 13.48 13.60 594 485 1667 1593 5468
52.0 170.6 15.72 15.78 6.54 13.96 14.04 5.84 571 1667 1875 5468
52.5 172.2 15.80 15.92 6.54 13.68 13.82 5.94 474 1667 1555 5468
53.0 173.9 15.66 15.74 6.50 13.34 13.48 5.92 437 1724 1433 5657
53.5 175.5 15.58 15.72 6.52 13.18 13.30 5.92 415 1667 1361 5468
54.0 177.2 15.30 15.48 6.50 13.18 13.34 590 469 1667 1540 5468
54.5 178.8 15.52 16.62 6.52 12.78 13.68 5,80 352 1613 1155 5292
55.0 180.4 15.36 15.48 6.52 12.32 12.38 5.90 326 1613 1069 5292
555 182.1 15.02 15.14 6.50 11.06 11.22 5.88 254 1613 833 5292
56.0 183.7 14.64 14,72 6.48 10.96 11.14 5.88 275 1667 904 5468
56.5 185.4 13.58 13.64 6.48 10.97 11.11 5.87 389 1639 1277 5378
57.0 187.0 13.21 13.27 6.48 10.96 11.06 5.87 448 1639 1471 5378
57.5 188.6 13.22 13.25 6.48 11.00 11.14 5.88 462 1667 1515 5468
58.0 190.3 13.11 13.22 6.48 11.01 11.13 588 477 1667 1566 5468
58.5 191.9 13.04 13.19 6.46 10.91 11.04 5.86 467 1667 1533 5468
59.0 193.6 13.03 13.16 6.44 10.90 11.00 5.84 466 1667 1530 5468
59.5 195.2 13.10 13.22 6.46 10.91 11.05 5.87 459 1695 1505 5561
60.0 196.9 13.20 13.29 6.46 10.93 11.05 5.87 443 1695 1455 5561
60.5 198.5 13.17 13.25 6.44 10.98 11.10 5.86 461 1724 1512 5657
61.0 200.1 13.01 13.20 6.45 10.94 11.10 5.86 480 1695 1574 5561
61.5 201.8 13.03 13.13 6.44 10.93 11.02 5.86 475 1724 1559 5657
62.0 203.4 13.02 13.15 6.41 10.91 11.03 5.84 473 1754 1551 5756
62.5 205.1 13.07 13.23 6.39 10.89 10.96 5.83 449 1786 1475 5859
63.0 206.7 12.93 13.07 6.42 10.69 10.77 5.85 441 1754 1445 5756
63.5 208.3 12.77 12.82 6.43 10.58 10.68 5.86 462 1754 1515 5756
64.0 2100 12.80 12.98 6.42 10.76 10.90 5.86 485 1786 1593 5859
64.5 2116 13.22 13.32 6.42 11.28 11.38 5.84 515 1724 1691~ 65657
65.0 213.3 13.70 13.86 6.46 11.78 11.90 5.88 515 1724 1691 5657
65.5 2149 13.72 13.86 6.46 11.66 11.78 5.88 483 1724 1585 5657
66.0 216.5 13.82 13.88 6.44 11.54 11.64 5.88 442 1786 1452 5859
66.5 218.2 13.60 13.72 6.44 11.54 11.64 5.86 483 1724 1585 5657
67.0 219.8 13.34 13.45 6.44 11.02 11.16 5.85 434 1695 1423 5561
67.5 2215 13.32 1343 6.43 10.54 10.68 583 362 1667 1187 5468
68.0 223.1 13.04 13.13 6.42 10.25 10.35 5.83 359 1695 1178 5561
68.5 2247 12.46 12.57 6.41 10.16 10.28 5.85 436 1786 1430 5859
69.0 226.4 12.09 12.21 6.41 10.11 10.23 5.85 505 1786 1657 5859
69.5 228.0 12.04 12.16 6.42 10.10 10.24 5.84 518 1724 1700 5657
70.0 229.7 12.02 12.13 6.43 10.09 10.23 5.85 522 | 1724 1713 5657
70.5 2313 12.02 12.14 6.43 10.14 10.28 5.84 535 1695 1754 5561
71.0 232.9 12.06 12.19 6.42 10.15 10.27 584 522 1724 1713 5657
71.5 2346 12.14 12.25 6.42 10.23 10.34 5.84 524 1724 1718 5657
72.0 236.2 12.19 12.32 6.42 10.26 10.40 5.84 519 1724 1704 5657
72.5 237.9 12.44 12.51 6.47 10.51 10.60 5.89 521 1724 1709 5657
73.0 239.5 12.38 12.48 6.46 10.42 10.54 5.89 513 1754 1682 5756
735 241 1 12.32 12.42 6.46 10.42 10.52 5.88 526 1724 1727 5657
74.0 242.8 12.34 12.46 6.46 10.48 10.58 5.88 535 1724 1754 5657
74.5 244 4 12.34 12.46 6.46 10.48 10.58 5.88 535 1724 1754 5657
75.0 246.1 12.48 12.60 6.46 10.60 10.66 5.88 524 1724 1718 5657
75.5 247.7 12.54 12.62 6.46 10.66 10.70 5.88 526 1724 1727 5657
| =

Table 3, continued. Borehole DBO02, Suspension R1-R2 depth,

pick times, and velocities
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Depth Pick Times Veloci
Far-Hn Far-Hr Far-v Near-Hn Near-Hr Near-V V-8 V-P V-Su V-P

(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) | (millisec) | (millisec) (m/sec) | (misec) | (f/sec) (fi/sec)
76.0 249.3 12.56 12.66 6.46 10.44 10.50 _ 586 467 1667 1533 5468
76.5 251.0 12.62 12.74 6.42 10.52 10.60 584 472 1724 1548 5657
77.0 2526 12.44 12.56 6.42 10.42 10.50 5.84 490 1724 1608 5657
77.5 254.3 12.54 12.64 6.42 10.58 10.66 5.84 508 1724 1665 5657
78.0 255.9 12.76 12.88 6.46 10.84 10.96 5.88 521 1724 1709 5657
78.5 257.5 13.02 13.14 6.44 11.00 11.14 5.86 498 1724 1632 5657
79.0 259.2 12.94 13.06 6.44 11.04 11.20 5.88 532 1786 1745 5859
79.5 260.8 12.64 12.86 6.46 10.74 10.88 5.90 515 1786 1691 5859
80.0 262.5 12.62 12.78 6.44 .10.62 10.78 5.88 500 1786 1640 5859
80.5 264.1 12.40 12.52 6.44 10.38 10.50 5.88 495 1786 1624 5859
81.0 265.7 12.36 12.48 6.46 10.56 10.68 5.88 556 1724 - 1823 5657
81.5 267.4 12.08 12.16 6.46 10.42 10.50 5.86 602 1667 1976 5468
82.0 269.0 12.16 12.28 6.44 10.48 10.58 5.86 582 1724 1941 5657
82.5 270.7 12.28 12.32 6.50 10.30 10.40 5.90 513 1667 1682 5468
83.0 272.3 12.60 12.66 6.48 10.62 10.70 5.88 508 1667 1665 5468
83.5 274.0 12.58 12.68 6.46 10.46 10.60 5.88 476 1724 1562 5657
84.0 2756 12.62 12.72 6.48 10.46 10.60 5.88 467 1667 1533 5468
845 277.2 12.50 12.64 6.44 10.54 10.66 5.86 508 1724 1665 5657
85.0 278.9 12.58 12.72 6.44 10.62 10.76 5.84 510 1667 1674 5468
85.5 280.5 12.60 12.74 6.44 10.70 10.86 5.86 529 1724 1736 5657
86.0 282.2 12.74 12.86 6.46 10.58 10.70 5.86 463 1667 1519 5468
86.5 283.8 12.82 12.92 6.46 10.46 10.56 5.86 424 1667 1390 5468
87.0 285.4 12.52 12.64 6.44 10.42 10.54 5.86 476 1724 1562 5657
87.5 2871 12.32 12.42 6.44 10.28 10.40 5.84 493 1667 1616 5468
88.0 288.7 12.34 12.48 6.44 10.28 10.40 5.84 483 1667 1585 5468
88.5 290.4 12.20 12.30 6.44 10.16 10.28 5.86 493 1724 1616 5657
89.0 292.0 12.14 12.26 6.46 10.02 10.16 5.86 474 1667 1555 5468
89.5 293.6 12.12 12.22 6.44 9,98 10.10 5.84 469 1667 1540 5468
90.0 295.3 11.96 12.10 6.42 9.92 10.06 5.82 490 1667 1608 5468
90.5 296.9 11.78 11.90 6.42 9.90 10.02 5.84 532 1724 1745 5657
91.0 298.6 11.76 11.90 6.42 9.90 10.04 5.84 538 1724 1764 5657
91.5 300.2 11.86 12.02 6.40 10.04 10.20 5.82 549 1724 1803 5657
92.0 301.8 11.78 11.88 6.38 10.02 10.14 5.80 571 1724 1875 5657
92,5 303.5 11.76 11.86 6.40 9.88 10.00 5.82 535 1724 1754 5657
93.0 305.1 11.78 11.90 '6.38 9.80 9.96 5.80 510 1724 1674 5657
93.5 306.8 11.58 11.72 6.36 9.68 9.86 5.78 532 1724 1745 5657
94.0 3084 11.56 11.70 6.40 9.66 9.84 5.82 532 1724 1745 5657
94.5 310.0 11.34 11.48 6.40 9.36 9.50 5.82 505 1724 1657 5657
95.0 311.7 12.26 12.38 6.36 10.02 10.18 578 450 1724 1478 5657
955 313.3 12.12 12.28 6.36 9.96 10.16 5.78 467 1724 1533 5657
96.0 315.0 11.84 12.00 6.32 9.82 9.98 5.74 495 1724 1624 5657
96.5 316.6 11.72 11.88 6.32 9.70 9.88 5.74 498 1724 1632 5657
97.0 318.2 11.66 11.80 6.32 9.72 9.86 5.76 515 1786 1691 5859
97.5 319.9 11.64 11.82 6.30 9.90 10.10 5.76 578 1852 1896 6076
98.0 321.5 11.70 11.86 6.32 10.02 10.20 5.76 599 1786 1965 5859
98.5 323.2 11.92 12.10 6.32 10.04 10.26 5.74 538 1724 1764 5657
99.0 324.8 12.06 12.22 6.30 10.06 10.24 5.74 503 1786 1649 5859
99.5 326.4 11.94 12.04 6.30 10.10 10.18 574 541 1786 1773 5859
100.0 328.1 12.04 12.18 6.32 10.28 10.46 5.74 575 1724 1886 5657
100.5 | 329.7 12.26 12.40 6.34 9.92 10.44 5.76 465 1724 1526 5657

Table 3, continued. Borehole DB02, Suspension R1-R2 depth,
pick times, and velocities
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Depth Pick Times Velocity
Far-Hn Far-Hr Far-V Near-Hn Near-Hr Near-V V-SH V-P V-8n V-P
(m) (feet) (millisec) | (millisec) | (millisec) | (millisec) | (millisec) | (millisec) § (m/sec) | (m/sec) | (ft/sec) (ft/sec)
101.0 331.4 12.18 12.28 6.34 9.72 9.86 5.78 410 1786 1345 5859
101.5 | 333.0 12.08 12.28 6.34 9.60 9.76 5.80 400 1852 1312 8076
102.0 | 3346 12.16 12.30 6.38 9.56 9.70 5.82 385 1786 1262 5859
102.5 | 336.3 12.10 12.06 6.38 9.96 10.04 5.82 481 1786 1577 5859
103.0 | 337.9 12.08 12.26 6.40 10.18 10.40 5.82 532 1724 1745 5657
103.5 339.6 11.98 12.10 6.40 10.14 10.26 5.82 543 1724 1783 5657
104.0 | 341.2 12.12 12.24 6.40 10.14 10.22 5.84 500 1786 1640 5859
1045 | 3428 12.16 12.30 6.40 10.24 10.40 5.82 524 1724 1718 5657
105.0 | 344.5 12.14 12.24 6.38 10.30 10.48 5.82 556 1786 1823 5859
105.5 | 346.1 12.10 12.22 6.40 10.22 10.34 5.84 532 1786 1745 5859
106.0 | 347.8 12.34 12.46 6.40 10.44 10.50 5.84 518 1786 1700 5859
106.5 349.4 12.74 12.52 6.42 10.88 10.60 5.84 529 1724 1736 5657
107.0 351.0 12.52 12.70 6.44 10.52 10.72 5.86 503 1724 1649 5657
107.5 | 352.7 12.52 12.64 6.44 10.52 10.74 5.86 513 1724 1682 5657
108.0 | 354.3 12.74 12.74 6.46 10.78 10.90 5.86 526 1667 1727 5468
108.5 | 356.0 12.52 12.52 6.44 10.54 10.62 5.84 515 1667 1691 5468
109.0 | 357.6 12.42 12.52 6.44 10.50 10.62 5.84 524 1667 1718 5468
109.5 | 3593 12.60 13.32 6.44 10.74 11.46 5.84 538 1667 1764 5468
110.0 | 360.9 12.68 13.28 6.42 10.98 11.60 5.82 592 1667 1941 5468
110.5 | 362.5 12.30 12.48 6.40 10.68 10.78 5.82 602 1724 1976 5657
111.0 364.2 12.66 13.66 6.42 10.76 11.66 5.82 513 1667 1682 5468
111.5 365.8 11.44 12.24 6.42 9.72 10.38 5.84 559 1724 1833 5657
112.0 | 367.5 11.62 11.62 6.42 9.86 10.02 5.84 595 1724 1953 5657
112.5 | 369.1 11.52 11.68 6.42 9.86 10.02 5.84 602 1724 1976 5657
113.0 | 370.7 11.64 11.78 6.44 9.84 9.96 5.86 552 1724 1813 5657
113.5 | 3724 11.56 11.72 6.46 9.86 9.98 5.86 581 1667 1907 5468
114.0 | 374.0 11.48 11.56 6.48 9.74 9.94 5.90 595 1724 1953 5657

Table 3, continued. Borehole DB02, Suspension R1-R2 depth,
pick times, and velocities
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Figure 5. Borehole DB02, R1 - R2 high resolution analysis
and S-R1 quality assurance analysis P- and SH-wave velocities
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Velocity Velocity Velocity Velocity

Depth V-Sy V-p Depih | V-Sy | V-p Depth V-Su V-p Depih | V- Sy V-p
m 3.1 192 586 10.1 630 1922 28.1 356 1539 921 1 1168 5050
& d 36 182 614 11.7 597 2016 28.6 368 1539 93.7 1206 5050
4.1 178 674 13.4 585 2211 29.1 374 1539 95.4 1226 5050
46 174 746 15.0 570 2447 296 379 1554 97.0 1244 5100
5.1 175 835 16.6 574 2740 30.1 389 1670 08.7 1275 5151
56 183 978 18.3 600 3209 306 3n 1554 .1 1003 1281 5100
6.1 196 1043 19.9 643 3423 31.1 383 1554 '} 101.9 1256 5100
6.6 214 1227 216 703 4024 316 377 1539 103.6 1238 5050
71 257 1488 232 844 4882 32.1 376 1539 105.2 1232 5050
7.6 296 1688 248 971 5539 326 374 1554 106.9 1226 5100
8.1 337 1688 26.5 1107 5539 33.1 376 1554 108.5 1232 5100
8.6 358 1707 28.1 1173 5599 336 377 1570 110.1 1238 5151
9.1 363 1688 28.8 1180 5539 34.1 381 1570 111.8 1250 5151
9.6 328 1688 314 1075 5539 346 387 157G 113.4 1269 5151
10.1 325 1707 33.0 1066 5599 35.1 391 1570 115.1 1281 5151
106 304 1707 347 996 5599 35.6 403 1570 116.7 1321 5151
11.1 293 1670 36.3 961 5480 36.1 405 1570 118.3 1328 5151
11.6 289 1670 38.0 947 5480 36.6 403 1570 120.0 1321 5151
121 294 1688 39.6 965 5539 37.1 403 1554 1216 1321 5100
126 303 1688 41.2 992 5539 376 405 1554 123.3 1328 5100
13.1 304 1670 429 996 5480 38.1 406 1554 124.9 1331 5100
136 298 1688 44.5 979 5539 38.6 402 1570 126.5 1317 5151
14.1 334 1635 46.2 1095 5366 391 398 1570 128.2 1307 5151
146 337 1562 47.8 1107 5125 39.6 397 1570 129.8 1304 5151
16.1 341 1562 49 4 1119 5125 40.1 395 1586 131.5 1297 5203
15.6 358 1495 51.1 1176 4906 40.6 393 1586 133.1 1291 5203
16.1 354 1554 52.7 1160 5100 41.1 394 1619 134.7 1294 5310
166 372 1554 54 .4 1221 5100 41.6 395 1602 136.4 1297 5256
m . 171 366 1524 56.0 1201 5001 42.1 393 1586 138.0 1291 5203
T 176 383 1539 57.6 1256 5050 426 385 1586 138.7 1262 5203
18.1 379 - 1487 593 1244 4814 ) 43.1 385 1586 141.3 1262 5203
18.6 376 1524 60.9 1232 5001 43.6 377 1586 142.9 1238 5203
19.1 352 1562 62.6 1156 5125 44 1 366 1570 1446 1201 5151
19.6 339 1562 64.2 1113 5125 446 354 1554 146.2 1160 5100
20.1 339 1524 65.8 1113 5001 45.1 349 1554 147.9 1145 5100
206 342 1539 67.5 1122 5050 45.6 349 1554 149.5 1145 5100
21.1 348 1554 69.1 1142 5100 46.1 - 349 1554 151.1 1145 5100
21.6 347 1539 70.8 1137 5050 46.6 358 1570 152.8 1176 5151
221 348 1539 72.4 1142 5050 47.1 379 1619 154 .4 1244 5310
2286 348 1554 74.0 1142 5100 47.6 406 1653 156.1 1331 5422
23.1 355 1654 75.7 1165 5100 48.1 424 1670 187.7 1392 5480
236 353 1524 77.3 1158 5001 48.6 431 1670 159.4 1415 5480
241 356 1524 78.0 1168 5001 49.1 433 1670 161.0 1419 5480
246 355 1539 80.6 1165 5050 49.6 414 1670 162.6 1359 5480
25.1 353 1524 82.3 1188 5001 50.1 409 1653 164.3 1341 5422
256 350 1539 83.9 1147 5050 50.6 397 1653 165.9 1304 5422
26.1 350 1539 85.5 1147 5050 51.1 403 1670 167.6 1321 5480
26.6 348 1524 87.2 1142 5001 51.6 408 1653 169.2 1338 5422
271 345 1524 88.8 1132 5001 52.1 401 1635 170.8 1314 5366
27.6 344 1539 90.5 1127 5050 52.6 388 1635 172.5 1272 5366

Table 4. Borehole DB02, S - R1 quality assurance
analysis P- and Sy-wave velicities
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Velocity Velocity ‘
Depth V-Sy V-p Depth | V-Sy V-p
53.1 373 1635 174.1 1223 5366
53.6 347 1635 175.8 1137 5366
54.1 339 1619 177.4 1113 5310
54.6 332 1635 179.0 1089 5366
55.1 347 1635 180.7 1140 5366
55.6 346 1635 182.3 1135 5366
56.1 349 1653 184.0 1145 5422
56.6 369 1653 1856 1212 5422
57.1 393 1688 187.2 1291 5539
57.6 456 1688 188.9 1497 5539
58.1 463 1707 190.5 1519 5599
58.6 462 1688 192.2 1515 5539
59.1 463 1679 193.8 1519 5509
59.6 462 1707 1954 1515 5599
60.1 463 1697 197.1 1519 5569
60.6 467 1697 198.7 1533 5569
61.1 471 1697 2004 1547 5569
61.6 473 1716 202.0 1551 5629
62.1 469 1716 203.6 1538 5629
62.6 467 1707 205.3 1533 5599
63.1 469 1735 206.9 1538 5692
63.6 470 1744 208.6 1542 5723
64.1 476 1754 210.2 1561 5755
646 482 1735 211.8 | 1580 5692
65.1 493 1744 2135 1617 5723
65.6 504 1744 215.1 1654 5723
66.1 483 1764 216.8 1585 5788
66.6. 451 1744 2184 1480 5723
67.1 419 1707 220.0 1374 5599
67.6 428 1688 2217 1404 5539
68.1 433 1707 223.3 1419 5599
68.6 430 1725 2250 1411 5660
69.1 460 1744 226.6 1511 5723
69.6 504 1764 228.2 1654 5788
70.1 524 1744 229.9 1720 5723
70.6 535 1764 2315 1755 5788
711 533 1725 233.2 1749 5660
716 533 1735 234.8 1749 5692
72.1 533 1725 236.5 1749 5660
7286 528 1725 2381 1731 5660
73.1 524 1716 239.7 1720 5629
73.6 519 1707 2414 1703 5599
74.1 517 1716 243.0 1697 5629
746 502 1697 2447 1648 5569
751 506 1707 246.3 1659 5599
75.6 508 1707 247.9 1667 5599
76.1 503 1707 2496 1651 5599
76.6 497 1725 251.2 1630 5660
771 497 1725 252.9 1630 5660
776 500 1725 254.5 1640 5660

R Velocity Velocity
Depth V-Sy V-p Depth | V-Sy N-p
78.1 508 1725, | 256.1 1667 5660
78.6 508 1725 257.8 1667 5660
79.1 503 1725 259.4 1651 5660
79.6 494 1725 261.1 1620 5660
80.1 495 1707 262.7 1625 5599
80.6 479 1725 264.3 1570 5660
81.1 476 1707 266.0 1561 5599
816 498 1707 2676 1635 5599
82.1 525 1688 269.3 1723 5539
82.6 525 1688 270.9 1723 5539
83.1 516 1707 2725 1694 5599
836 518 1670 274.2 1700 5480
84.1 516 1688 275.8 1694 5539
84.6 529 1707 277.5 1734 5599
85.1 503 1707 279.1 1651 5599
856 502 1707 280.7 1646 5599
86.1 506 ° 1707 282.4 1662 5599
86.6 502 1707 284.0 1646 5599
87.1 495 1707 285.7 1625 5599
87.6 488 1688 287.3 1600 5539
88.1 497 1688 288.9 1630 5539
88.6 505 1688 290.6 1656 5539
89.1 513 1707 292.2 1683 5599
89.6 5§20 1725 2939 1706 5660
90.1 523 1725 295.5 1717 5660
90.6 532 1725 297.1 1746 5660
91.1 547 1725 298.8 1795 5660
91.6 551 1725 300.4 1807 5660
92.1 555 1744 302.1 1820 5723
92.6 551 1725 303.7 1807 5660
93.1 547 1744 305.3 1795 5723
936 540 1707 307.0 1770 5599
94.1 538 1707 308.6 1764 5599
94.6 543 1725 310.3 1782 5660
95.1 553 1764 311.9 1814 5788
95.6 559 1764 313.5 1833 5788
96.1 559 1725 315.2 1833 5660
96.6 575 1744 316.8 1887 5723
97.1 561 1764 318.5 1840 5788
978 561 1764 3201 1840 5788
98.1 545 1784 321.8 1789 5853
98.6 551 1784 3234 1807 5853
99.1 559 1784 325.0 1833 5853
99.6 545 1784 326.7 1789 5853
100.1 536 1784 328.3 1758 5853
100.6 529 1784 330.0 1734 5853
101.1 529 1784 3316 1734 5853
1016 520 1764 333.2 1706 5788
102.1 508 1764 334.9 1667 5788
102.6 529 1764 336.5 1734 5788

Table 4, continued. Borehole DB02, S - R1 quality assurance
analysis P- and Sy-wave data
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Veioci Velocity

Depth V-SH V-p Depth V- Sy V-p

103.1 543 1764 338.2 1782 5788
103.6 551 1764 339.8 1807 5788
104.1 553 1707 341.4 1814 5599
104.6 530 1725 343.1 1740 5660
105.1 522 1725 344.7 1711 5660
105.6 523 1725 346.4 1717 5660
106.1 518 1707 348.0 1700 5599
106.6 511 1707 3496 1678 5599
107.1 511 1707 351.3 1678 5599
107.6 516 1707 352.9 1694 5599
108.1 502 1688 354.6 1646 5539
108.6 500 1688 356.2 1640 5539
109.1 495 1688 357.8 1625 5539
109.6 497 1688 359.5 1630 5539
110.1 485 1688 361.1 1590 5539
110.6 498 1688 362.8 1635 5539
111.1 505 1707 364.4 1656 5599
111.6 508 1707 366.0 1667 5599
1121 488 1707 367.7 1600 5599
112.6 485 1707 369.3 1590 5599
113.1 479 1688 371.0 1570 5539
113.6 523 1707 3726 1717 5599
114.1 561 1707 374.2 1840 5599
114.6 575 1688 375.9 1887 5539
115.1 563 1707 377.5 1846 5599
115.6 571 1707 379.2 1873 5599
116.1 597 1725 380.8 1959 5660

Table 4, continued. Borehole DB02, S - R1 quality assurance
analysis P- and Sy-wave data
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APPENDIX A

OYO 170 VELOCITY LOGGING SYSTEM
NIST TRACEABLE
CALIBRATION PROCEDURE




CALIBRAT]ON PROCEDURE FOR N
GEOV‘saon SEIsSMIC RECORDERILOGGER
Reviewed 02/16/1988

Objective

The timing/sampling accuracy of seismic recorders or data loggers is required for
several GEOQVision field procedures including Seismic Refraction, Downhole Seismic
Velocity Logging, and P-S Suspension Logging. This procedure describes the method
for measuring the timing accuracy of a seismic data logger, such as the OYO Maodel 170
or the Geometrics Strataview. The objective of this procedure is to verify that the timing

accuracy of the recorder is accurate to within 1%.

Frequency of Calibraticn

The calibration of each GEQVision seismic data logger is tweive (12) months. In the
case of rented seismic data loggers, calibration must be performed prier to use.

Test Equipment' Required

The following equipment is required.
caijibration.

1. Function generator, Krohn Hite 54008 or equivaient

ltem #2 must have current NIST traceable

2. Frequency counter, HP 5315A or equivalent
3. Test caties, frem item 1 to item 2, and fromt item 1 to subject data Icgger.

Precedure

This prccedure is designed to be performed using the accompanying Seismograph
Cailibration Data Sheet with the same revision number. All data must be entered and
the procedure signed by the technician performing the test

1. Record ail identification data on the form provided.

2. Connect function generator to data logger (such as QYO Model 170) using test
cabie

3. Connect the function generator to the frequency counter using test cable.

Seismic Recorder/Lagger Calitration Procedure |

GE @%&Z,&/y Revisicn 12 Page 1

i




4. Set up generator to preduce a 100.0 Hz, 0.25 voit (amplitude is approximate, modify o
as necessary to yield less than full scale waveforms on logger display) peak square
wave or sine wave. Verify frequency using the counter and initial space on the datg

sheet. '
5. Initialize data logger and record a data record of at least 0.1 second using a 100
microsecond sampie pericd.

6. Measure the recorded square wave frequency by measuring the duration of 9 cycles
of data. This measurement can be made using the data logger display device, or by
printing out a paper tape. If a paper tape can be printed, the resuiting printout must
be attached to this procedure. Record the data in the space provided. :

7. Repeat steps 5 and 6 three more times Using separate files.

Criteria

The duration for 9 cycles in any file must be 90.0 milliseconds pius or minus 0.9
milliseconds, corresponding to an average frequency for the nine cycles of 100.0 Hz
plus or minus 1 Hz (obtained by dividing 9 cycles by the duration in milliseconds).

If the resuits are outside this range, the data logger must be marked with a GEOVision
REJECT tag until it can be repaired and retested.

If results are acceptable affix labe! indicating the initials of the person performing the
calibration, the date of calibration, and the due date for the next calibration (12 months).

Procadure Approval
Approved by:
JOln G- Dicv_ VR0

Na . Title

é % aé)b\, 2/¢6 /59
7 7
{i?(ture Date

Client Approval (if required):

Name Title

Signature Date o~

Ssismic Recorderfl.cgger Calibraticn Procscure |

GE &3 vz | e ts Ee




GE & 520

. geophysical sarvices

a division of Blackhawk Geometrics

SEISMOGRAPH CALIBRATION DATA SHEET REVISION LOG

REVISION NUMBER

DATE

REASON FOR CHANGE

APPROVED

4/14/98

1.00

NEW. GEOVISION PROCEDURE JGDJW

(WAS AGBABIAN PROCEDURE)

12/8/98

1.10

REVISED 0.95MY 10 0.25V BECAUSE _ {JGO @y~

TEST APPARATUS INJECTS SIGNAL

AFTER GAIN AMPLIFIERS. ALSO -

CORRECTED SPELLING ERRORS

(COORECT AND SEISMOGRAPG)

REVISED "TEST EQUIPMENT JGD o7

216/98

1.20

REQUIRED" SECTION TC ONLY REQUIRE

|NIST TRACEABLE CALIBRATION FOR

{THE FREQUENCY COUNTER. ALSO

ADDED INSTRUCTIONS FOR CREATING

CALIB. LABEL PER QA PROGRAM.




Calibration Report

Customer: GEOVISION Corona CA 92882
Account: 15214

Ph. 714-901-5659

Instrument: BB9414 Digital Universal Test Center

RO PRECISION
LIBRATION

11562 Knott Streer, Ste. 3, Garden Grove, CA 92841
Pax: 714-901-5649

Mfg: Tenma Model: 72-5085

Serial #: MB00006378

Size: Resltn:

Location:

Cust Ctrl: Dept:

P.0O.: 2236-020220-2

Job Number: L16939

Report Number:

115406

Report Date: 022502

Work Performed: Inspected, claaned, and calibrataed.

Parts Replaced: None

Received Condition: In tolearance

Page 1 of 1

Returned Condition: In tolarance

Function Tested

Multimeter

Munction Generator cont'

AC/DC Volts & Current Amplitude

Regsiastance & Capacitance

Sine wave distortion& flatness

Power Supply

Squaxe wave aMtw, rise & fall tims

Voltage Triangle wave linearity
Current TTL rise & fall time, output level
Ripple

Frequency Counter

Praquency range & Accuracy

. Input Sensitivity

-t~ Function Generator

Frequency

I ;
ctrl # Manufacture, Model #, & Description of standards used for calibration Dua Date Traceability
L8100 .| L8100 Wavetek 4800R Multifunction Calibr 031202 35951031201
L1600 L1600 Hewlett Packard 34401A Hultimetex 040502 97906
T1100 T1300 Hewlett Packard S3131A Counter 060402 100798
P5300 #5300 Tektronix THS710 Qsacilloscope w/DMN 022003 114723
XK41350 KGSSO Hewlett Packard 8903A Audic Analyzer 053102 99604

Services provided conform to ANSI/NCSIL Z540-1-1994 (PFormerly Mil-Std 45662A) and IS0 10012-1:1392
All work performed complies with ¥PC Quality System QN 540-94, Rav la.

Environmental: 72 Deg F / 42% Rh
Uncertainty: Accuracy Ratic > 4:1
Cal Procedure: Manufacture Man

Technician: ERIC BRADLEY

All standards used are either traceable 10 the National Institute of Standards or have ntrinsic accuracy. All services performed have used proper

Tagt Date: 022502
Cycla: 12
Due Date: 022503

Quality Approval:

Yorm Cerxt 2-25-02

manufacturer and mdustnal service techniques and are warranted for no tess than {30) days. This report may not be reproduced in part without

written permission of Micro Precision's Quality Assurance Manager.

e
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geophysical services

a division of Blackhawk Geometrics

 SEISMOGRAPH CALIBRATION DATA SHEET REV 2/16/99

INSTRUMENT DATA
SYSTEM MFR: Ovo
SERIAL NO.: \ 200 &
BY: L. STELLEL
COUNTER MFR: Termn
SERIAL NO.: g soor 378
BY: Mypo PRECISION> (At
FCTN GEN MFR!  —gmvmn
SERIAL NO.: b oo 578
BY: W Lo REELDION Fp
SYSTEM SETTINGS:
GAIN:
FILTER:
RANGE:
DELAY:

. STACK: 1(STD}
PULSE:
DISPLAY:

SYSTEM: DATE = CORRECT DATE & TIME
PROCEDURE:

MODEL NO.: 233 |
CALIBRATION DATE: 2 /206/0n
DUE DATE: 2/26 /03
MODEL NO.: 7L - Sops
CALIBRATION DATE: 2/26 Joz
DUE DATE: 2/25 /03
MODEL NO.: 72 - S0P
CALIBRATION DATE: 2 /25 |ovn
DUE DATE: 2/25/03
1O
20 KHe
OO mS€t
O
I
.o msec .
Vo0 aBLE
2 /20 [or 154 #m

SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY
0.25 VOLT PEAK. RECORD BOTH ON DISKETTE AND PAPER TAPE. ANALYZE AND
PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PR!NTOUT
AND PAPER TAPES TO THIS FORM. AVERAGE FREQUENCY MUST BE BETWEEN

99.0 AND 101.0 HZ.

AS FOUND (0D.0 AS LEFT  1¢06-0
WAVEFORM |FILE NO} FREQUENCY TIME FOR |TIME FOR| TIMEFORS |AVERAGE
9 CYCLES |9 CYCLES CYCLES FREQ.
¢ Hn Hr \
I o 101 loo. O 90.0 0.0 ?d. 0 100.0
Shun b jox (0. O 90-0 0.0 20, O 168 .0
S 103 (po. © 70.0 8q.9 “0.0 (oo \
S e (p# {00.0 89.9 40.8 go. { L)
CALIBRATED BY: Copbeat otewee  zhujo Q% g/L—/
NAME DATE SIGNATURE




/3 » )
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GES3) zsz072
geophysical services
a division of Blackhawk Geometrics

SEISMOGRAPH CALIBRATION DATA SHEET REV 2/16/99

INSTRUMENT DATA -

SYSTEM MFR: oo MODEL NO.: 2331
SERIAL NO.: (2. e 4- CALIBRATION DATE: Al 14 (O
BY: R. STELLEL _____ DUE DATE: 4-/ 1A-Jo3
COUNTER MFR: “Temma MODEL NO.: 1L~ BO0RS
SERIALNO.: vt mocee GETR CALIBRATION DATE: 2 25 Jon
BY: Lo PRELS ors CA, DUE DATE: 2 125 Jo3
FCTN GEN MFR: g MODEL NO.: T2~ S8
SERIAL NO.. 7 0000¢ 278 CALIBRATION DATE: 2 /eeon
BY: MILBOPLECISTIUAS  Chet DUE DATE: z/25 [03
SYSTEM SETTINGS:

GAIN: [Xel

FILTER: 20 )Mz

RANGE: 10O VnSEC

DELAYI ©

STACK: 1 (STD) i

PULSE: (o masee

DISPLAY: VA 2o P&t iz,

SYSTEM: DATE = CORRECT DATE & TIME 4/ /4. for. 2 . 76 Pre
PROCEDURE:

SET FREQUENCY TO 100.0HZ SQUAREWAVE WITH AMPLITUDE APPROXIMATELY )
0.25 VOLT PEAK. RECORD BOTH ON DISKETTE AND PAPER TAPE. ANALYZE AND ——

PRINT WAVEFORMS FROM ANALYSIS UTILITY. ATTACH PAPER COPIES OF PRINTOUT
AND PAPER TAPES TO THIS FORM. AVERAGE FREQUENCY MUST BE BETWEEN
99.0 AND 101.0 HZ.

AS FOUND len. © AS LEFT Mo .o

WAVEFORM [FILE NO| FREQUENCY TIME FOR |TIME FOR}] TIME FOR 9 JAVERAGE]
9 CYCLES |9 CYCLES CYCLES FREQ.
Hn Hr v

{seuaes. oy . 0 90.0 ».0 Sp.0 loo. 0
SQuAtE 0 100. © 90 0 G0 0 9.0 loo o

~SRuAOE anE. | 163 loo. o 9.0 70.0 20.6 (00. O
g foa ta. 0 0.0 %.0 90.0 (0.0

NAME DATE SIGNATURE
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PR es H4ba 1890

( MOISTURE CONTENT ]

PROJECT NAME
Bechtel Jacobs Paducah

PROJECT NUMBER
783208.00410000

IT LAB CLIENT MOISTURE. % | MOISTURE ,% | SOLIDS, %
SAMPLE NO. SAMPLE NO. ASTM D 2216 SW846 SW846
ETDC-9997 | CCGTSBO1SS03 27.6 21.6 78.4
ETDC-9998 | CCGTSBO1SS04

ETDC-9999 | CCGTSBO1SS08 13.3 11.7 88.3
ETDC-10000 | CCGTSBOISS11 64.4 39.2 60.8
ETDC-10001 | CCGTSBO1SS15 55.4 357 64.3
ETDC-10002 | CCGTSBO1SS19 66.4 399 0.1
ETDC-10003 | CCGTSBO2SS03 24.6 197 80.3
ETDC-10004 | CCGTSBO2SS05 233 189 81.1
ETDC-10005 | CCGTSBO25509 14.6 12.7 87.3
ETDC-10006 | CCGTSBO25S15 17.9 15.2 84.8
ETDC-10007 | CCGTSB025519 21.6 17.7 82.3
ETDC-10008 | CCGTSB025522 22.8 18.6 81.4
ETDC-10009 | CCGTSB025S24 56.9 36.2 63.8
ETDC-10010 | CCGTSBO25527 67.6 40.3 59.7
ETDC-10011 | CCGTSBO3SS04 23.7 19.2 80.8
ETDC-10012 | CCGTSBO3SS07 20.9 17.3 82.7
ETDC-10013 | CCGTSBO3SS11 14.3 125 87.5
ETDC-10014 | CCGTSBO3SS17 30.0 230 77.0
ETDC-10015 | CCGTSBO3SS19 62.6 38.5 615
ETDC10016 | CCGTSBO3SS23 213 17.6 82.4

ASTM D 2216 results are based on dry sample weight.

SW846 results are based on wet sample weight.
- Solids content is determined by subtracting the SW846 moisture (%) from 100.




PROJECT NAME
Bechtel Jacobs Paducah

ITLAB

MOISTURE CONTENT

CLIENT

MOISTURE, %

PROJECT NUMBER

783208.00410000

MOISTURE , %

SOLIDS, %

SAMPLE NO. SAMPLE NO. ASTM D 2216 Swa846 SW846
ETDC-10017 | CCGTSB0O35S26 S .
ETDC-10018 | CCE158055504 269 21.2 78.8
ETDC-10019 | CCGTSBOSSS06 17.0 14.5 85.5
EIDC-10020 | CCGTSBO5SS10 15.0 13.0 87.0
ETDC-10021 | CCGTSBOSSS14 23.8 19.2 80.8
ETDC-10022 |CCGTSBO5SS18 23.7 19.2 80.8
ETDC-10023 | CCGTSBO5SS19 &6.2 39.8 60.2
ETDC-10024 | CCGTSBO5SS2] 62.3 384 61.6
ETDC-10029 | CCGTSBO6SSO3 29.2 22.6 77.4
ETDC-10030 | CCGTSB06SS06 220 18.0 82.0
ETDC-10031 | CCGTSB06SS10 13.3 11.7 88.3
EIDC-10032 | CCGTSB06SS14 16.3 14.0 860 |
ETDC-10033 | CCGTSBO6SS18 17.8 15.1 84.9
ETDC-10034 [CCGTSB06SS20 1.2 10.1 89.9
ETDC-10035 | CCGTSB06S5S22 66.7 40.0 600 |
ETDC-10036 | CCGTSB06SS23 18.8 15.8 84.2
ETDC-10037 |CCGETDBO25S03 18.7 15.8 84.2
ETDC-10038 |CCGTDBO25S07 __ -

ETDC-10039 |CCGTDBO2SSTY| 217 ] 17.8 822
ETDC10040 [CCGTDB02SS14 19.9 16.6 834

ASTM D 2216 results are based on dry sample weight.

SW846 results are based on wet sample weight.

Solids content is determined by subtracting the SW846 moisture (%) from 100.

TN




MOISTURE CONTENT
PROJECT NAME PROJECT NUMBER
Bechtel Jacobs Paducah 783208.00410000

IT LAB CLIENT MOISTURE, % MOISTURE , % SOLIDS, %

SAMPLE NO. SAMPLE NO. ASTM D 2216 SwWa46é Swaas6

ETDC-10041 | CCGTDB02SS17 24.9 19.9 80.1
ETDC-10042 | CCGTDB025519 2185 17.7 82.3
ETDC-10043 | CCGTDB025S21 24.7 19.8 80.2
ETDC-10044 | CCGTDB0O2SS24 187 15.8 84.2
ETDC-10045 | CCGTDB02SS27 210 17.3 82.7
ETDC-10046 | CCGTDB02SS30 61.4 38.0 620 |
ETDC-10047 | CCGTDB02SS3] 66.7 400 60.0
ETDC-10048 | CCGTDB02SS32 60.0 375 625

ASTM D 2216 results are based on dry sarnple weight.
SW846 results are based on wet sample weight.
’ Solids content is defermined by subtracting the SW846 moisture (%) from 100.




'ATTERBERG LIMITS

PROJECT NAME: PROJECT NO.
Bechtel Jacobs Paducah 783208.00410000
ATTERBERG LIMITS RESULTS
AB SAMP O » ’o QUID » B
ETDC-9997 @ | CCGTSBO1SS03 31 li o © 12 - CL
ETDC-9998 ! CCGTSBO1SS04 28 17 11 CL
ETDC-9999 O | CCETSB01SS08 21 12 9 . CL.
ETDC-10000 O | CCGTISBO1ISS11 102 53 50 —-MH:
ETDC-1000Y + | CCGTSBO1SS1S 95 53 42 MH
ETDC-10002 © } CCGTISBOISSI9 103 60 43 MH
. [ETDC-10003 W | CCGTSB02SS03 32 20 12 CcL
ETDC-10004 CCGT88025S05 30 19 11 CL
ETDC-10005 CCGT1SB02SS09 29 16 13 CL
ETDC-10006 CCGTSB02SS 15 20 13 7 Ci-ML
. 'NP:Noﬁpl;Dsﬂc
s — S— - "
PLASTICITY CHART
&0 = 7 g
" UNE “A" LINE
. i
50 — J] / O]
. é 40 CH or OH 74 + (o}
o ] " "=
- /
o 30 et
= CLar bL
4 21— = - -
= A; // MH or OH
7 - -—-;-} ) '
- =3 ML ot OL
O Lg —* : T 7[ : o
0 10 20 30 40 50 &0 70 80 Q0 100 110
LiQuUID LIMIT




ATTERBERG LIMITS
ASTM D 4318

PROJECT NAME: P@OJECT NO.
Bechtel Jacobs Paducah 783208.00410000

ATTERBERG LIMITS RESULTS

AB SAMP O D SAMP O QUID PLA A » BO
ETDC-10007 @ | CCGT1SB025519 NP NP " "NP NP
ETDC-10008 @ | CCGISB025522 NP NP “NP NP
ETDC-10009 O | CCGTSB025S24 81 60 21 o -MH
ETDC-10010 & | CCGTSB02SS27 90 65 26 - MH.
ETDC-10011 4+ | CCETSB03SS04 31 20 11 CL
ETDC-10012 0 | CCGTSBO3SS07 30 16 14 CL
ETDC-10013 B} CCGTSBO3SS11 21 12 9 CL
ETDC-10014 CCGTSB03SS17 43 21 22 CL
ETDC-10015 CCGTSB0O3SS19 106 50 56 MH
ETDC-10016 CCGTSB03sS23 28 15 ‘ 13 CL

"NP=Nonplastic
_
PLASTICITY CHART
60 T~ (™
50 _ rme o "A" LINE
% S
g 40 CH or OH
O 30 -
§ 0 |-+ "ClosoL a I
= - %9 /7‘1 MH gu
1 4 Z N— + or RO
U > l ML or OL ] |

6 10 20 30 40 50 40 70 80 90 100 110
LIQUID LMt




ASTM D 4318
PROJECT NAME: PROJECT NO.
Bechtel Jacobs Paducah 783208.00410000
ATIERBERG LIMITS RESULTS
AB a @, D A P O N D, P 80O
ETDC-10017 @ | CCGTSB035S26 Q1 6§ h 126 MH
ETDC-10018 CCGTSB0O5SS04 38 20 - 18 CL
ETDC-10019 O | CCGTSBO5SSD6 NP NP NP ... NP.
ETDC-10021 & | CCGT1SB0SSS14 39 14 25 - Cle
ETDC-10022 + | CCGTSBOSSS18 | 46 15 K} CcL
ETDC-10023 0 | CCGTSBOSSS19 103 61 a2 MH
ETDC-10024 M| CCGTSB055S21 89 65 24 MH
ETDC-10029 x CCGTSBObSSO_SL 35 20 15 CcL
ETDC-10030 A | CCGTSBOASS06 32 16 Lf: CcL
ETDC10031 * | CCGTSBO6SS10 28 13 1 CL
T peNomplasic
PLASTICITY CHART
60 177 —T
i “A" LINE
Eﬂ ] -
RE {
% 40 CH orOH // o
o) 4 v
= , /
o 30 e+
5 asor |~ o’
} X x/ MH or OH
; — - I B
o - p ] T ML or OL ' ‘
0 10 20 30 40 50 &0 70 80 Q0 100 110
LIQUID LImMIT J




PROJECT NAME:

ATTERBERG LIMITS

ASTM D 4318

Bechtel Jacobs Paducah

ATTERBERG LIMITS RESULTS

PROJECT NO.

783208.00410000

LAB SAMPLE NO. FIELD SAMPLE NO. LIQUID LIMIT PLASTIC LIMIT PLASTICITY INDEX USCS SYMBOL

ETDC-10032 @ | CCGTSB04SS14 28 16 12 CL
ETDC-10033 ¢ | CCGTSBO4SS18 27 14 13 CL
ETDC-10034 O | CCGTSB046SS20 Insuffient sample
ETDC-10035 O} CCGISBO6SS22 | - 117 50 - - - 67 - MH
ETDC-10036 + | CCGTSB06SS23. 85 - 63 22 : MH
ETDC-10037 © | CCGTDB02SS03 29 20 9 CL
ETDC-10038 B | CCGTDB02SS07 40 16 24 CL
ETDC-10039 x { CCGTDB025S11 32 14 18 CL
ETDC-10040 A | CCGTDB0O2SS14 25 12 13 CL
ETDC10041 * | CCGTDB0O2SS17 39 18 21 CL
*NP=Nonplastic
PLASTICITY CHART
60 T I
e UNE *A" UNE
50 g s o
% 40 - CH or OH
O 30 e S
@ . “Cibr oL +
= N
M o - MHOorOH  — |
g >
I Sy M, MtoroL - 1 ! ! -
8] 10 20 30 40 850 60 70 8 90 100 110
LIQUID LIMIT




ATTERBERG LIMITS

ASTM D 4318

PROJECT NAME:
Bechtel Jacobs Paducah

PROJECT NO.

783208.00410000

ATTERBERG LIMITS RESULTS

LAB SAMPLE NO. FIELD SAMPLE NO. LIQUID LIMIT PLASTIC LIMIT PLASTICITY INDEX USCS SYMBOL

ETDC-10042 @ _ECGT_QBOQSSIQ 29 'lL 1(_) C_L‘
ETDC-10043 CCGTDB025S21 44 NP NP NP
ETDC-10044 OO0 | CCGTDBO2SS24 NP NP : NP NP
ETDC-10045 O | CCGIDB025S27 Insufficient sample ' .
ETDC-10046 + | CCGTDB025530 90 82 ' 8 MH
ETDC-10047 O | CCGTDB02SS31 97 70 27 MH
£ JETDC-10048 M ] CCGTDB02S332 90 63 27 MH
S X
A
*
*NP=Nonpiastic
PLASTICITY CHART
60 — T T >
I “U* LINE "A" LINE
50 4- LR T -
| R l
5 40 _ CHoroH // ,
g . .
o 30 - -
5. CL-6r oL o
ns_ 20 : ',Jl‘ /l
o < A MH or OH
o T mae [
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
£




SPECIFIC GRAVITY
ASTM D 854

PROJECT NAME: ( ,
Bechtel Jacobs Paducah

PROJECT NUMBER:
783208.00410000

IT LAB SAMPLE NO. CLIENT SAMPLE NO. SPECIFIC GRAVITY

ETDC-9998 CCGTSBO15504 2.6298

ETDC-9999 CCGTSB01SS08 2.6705

ETDC-10000 CCGTSBO1SS11 25821
ETDC-10001 CCGTSBO1SS15 2.6491

ETDC-10002 CCGTSBO1SS19 2.5628

ETDC-10003 CCGTSB02S503 2.6769

ETDC-10004 CCGTSBO2SS05 2.6825

ETDC-10005 CCGTSB0O25S09 26227

ETDC-10006 - CCGTSBO25S15 2.6698
ETDC-10007 CCGTSB025S19 2.6700

ETDC-10008 CCGTSB025522 2.6686

ETDC-10009 CCGTSB025524 2.5848

ETDC-10010 CCGTSB02S527 2.6028

ETDC-10011 CCGTSBO3SS04 2.6977

ETDC-10012 CCGTSB0O3SS07 2.4683

ETDC-10013 CCGTSBO3SS11 2.6614

ETDC-10014 CCGTSB0O3SS17 2.5485
ETDC-10015 CCGTSBO3SS19 2.2488

ETDC-10016 _CCGTSB03s523

2.3817




SPECIFIC GRAVITY
ASTM D 854

PROJECT NAME: PROJECT NUMBER;
Bechtel Jacobs Paducah

783208.00410000

IT LAB SAMPLE NO. CLIENT SAMPLE NO. SPECIFIC GRAVITY

ETDC-10017 CCGTSB03SS26 - 2.0442
ETDC-10018 CCGTISBOSSS04 2.6445
ETDC-10019 CCGTSBO5SS06 2.0675
ETDC-10020 CCGISBOSSS10 2.3635
ETDC-10021 CCGTSB0O5SS14 2.4570
ETDC-10022 CCGTSBO5SS18 Insufficlent sample
ETDC-10023 CCGTSBOSSS19 2.2404
ETDC-10024 CCGTSBOSSS21 22337
ETDC-10029 CCGTSBO6SS03 2.6487
ETDC-10030 CCGTSBO6SS06 26420
ETDC-10031 CCGTSBO6SS10 2.6460
ETDC-10032 CCGTSBO6SS14 2.6067
ETDC-10033 CCGISBD6SS18 2,6411
ETDC-10034 CCGTSB06SS20 Insufficient sample
ETDC-10035 CCGISBO6SS22 2.4983
ETDC-10036 CCGTSBO6SS23 2.5048
ETDC-10037 CCGTDB02SS03 2.6173
ETDC-10038 CCGTDBO2SS07 26276
ETDC-10039 CCGTDB02SS11 2.6267
ETDC-10040 CCGTIDBO2SS14 2.6274




SPECIFIC GRAVITY

ASTM D 854
PROJECT NAME: , PROJECT NUMBER:
Bechtel Jacobs Paducah 783208.00410000
O A - O
ETDC-10041 4 CCGTDB0O25S17 26991 -
ETDC-10042 . CCGTDB02SS19 26044
ETDC-10043 CCGTDB025S21 26613
[ ETDC-10044 CCGTDB025524 2.6358
ETDC-10045 CCGTDB02S527 2.7770
EIDC-10046 | CCGTDB02SS30 2.5341
ETDC-10047 CCGTDB025S31 25219

ETDC-10048 ' CCGTDB025S32 2.5147




Page 5 of 99 | IT GEOTECHNICAL
Jana White

Bechtel Jacobs Company - . LABORATORY
March 29, 2002 OAK RIDGE, TN
IT Project ID:  Bechtel Jacobs Paducah (865) 482-6497

IT Project No.: 783208.00410000

-
BULK DENSITY/DRY DENSITY
EM-1110-2-1906, APPENDIX I
N\

PROJECT NAME: Bechtel Jacobs Pad PROJECT NUMBER:  783208.00410000

EIDC " CLIENT AVERAGE AVERAGE WET MOISTURE BULK DRY -

SAMPLE SAMPLE LENGTH, DIAMETER, WEIGHT, CONIENT, DENSITY,  DENSITY,
NUMBER: NUMBER: INCHES:  INCHES:  GRAMS: %: PCF: PCF:
ETDC-9932 CCGTSBO3STON 2.5243 | 2.8487 | 545.45 230 129.2 105.0
ETDC-9933 CCGTSBO3ST02 1.6473 | 29087 | 252.67 20.9 88.0 72.8
ETDC-9934 CCGTSBO3STO3 2.8785 | 2.8593 | 614.55 23.0 126.7 103.0
ETDC-9935 CCGTSBO3SIOA 2.8570 | 2.8510 | 594.78 25.9 124.3 8.7
ETDC-9936 CCGTSBO3STO 1.6465 2.8538 | 252.67 59.8 91.4 57.2
ETDC-9937 CCGTSBO3STO7 1.3797 | 2.8700 | 225.33 59.6 96.2 60.3
ETDC-9938 CCGTSBO3STO8 3.3220 | 2.8877 | 531.77 56.1 93.1 59.7

Moisture content caiculated by ASTM D 2216 based on sample dry weight.
Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).
Dry density is the weight of the dry sample solids divided by the volume of the original sample.




BULK DENSITY/DRY DENSITY
EM-1110-2-1906, APPENDIX I

PROJECT NAME:

.

CCGTSBOSSTO!

Bechtel chobs Paducah

A R A

535.56

PROJECT NUMBER:
-783208.00410000

22.8

127.0

103.4

ETDC-9956 2.5667 | 2.8237

ETDC-9957| CCGTSBO5SSTO8 | 4.01956 | 2.8617 | 646.7 60.8 95.3 59.3
ETDC-9958] CCGTSBOSSTO4 | 2.6072 | 2.8585 | 591.09 15.8 134.6 116.2
ETDC-9959| CCGTSBOSSTOS | 1.3647 | 2.8677 | 219.03 60.3 94.7 59.1
ETDC-9960] CCGTSBO2STO2 | 1.7592 | 2.8443 | 373.82 22.5 127.4 104.0
ETDC-9961| CCGTSB02STO1 | 24710 | 2.8040 | 497.37 28.6 124.2 96.6
ETDC-9962| CCGTSBOSSTO7 | 2.6485 | 2.8848 | 426.97 59.1 94.0 59.1
ETDC-9963] CCGTSBOSSTOS | 0.7500 | 2.5000 | 86.31 75.3 89.3 51.0
ETDC-9964) CCGTSBOSSTOZ | 2.1927 | 2.8385 | 468.72 23.6 128.7 104.1
ETDC-9965] CCGISBOSSTO3 | 2.3497 | 2.8447 | 534.55 13.8 136.4 119.8
ETDC-9979] CCGTDB02STO7 | 1.9445 | 2.8758 | 301.14 57.8 90.8 57.6
ETDC-9980| CCGTDB02ST108 | 0.7500 | 2.5000 | 95.33 54.6 98.7 63.8
ETDC-9981 | CCGTDBO2STO? | 3.7505 | 2.8730 | 623.35 57.8 97.7 61.9
ETDC-9982{ CCGTDBO2STIO | 2.6747 | 2.8802 | 463.74 57.8 101.4 64.2
ETDC-9983| CCGIDBO2ST11 | 1.9832 | 2.8760 | 334.00 50.8 08.8 65.5
ETDC-9984] CCGTSBOISION | 2.2557 | 2.8367 | 474.94 28.5 126.9 98.8
ETDC-9985] CCGTSBOISTO2 | 2.4663 | 2.8243 | 523.31 20.4 129.0 107.1
ETDC-9986| CCGTSBO2STO3 | 2.6120 | 2.8337 | §78.77 17.8 133.9 113.6
ETDC-9988| CCGTSBOISTOS | 2.5623 | 2.8445 | 404.48 57.3 94.6 60.2
ETDC-9989§ CCGETSBO2STOS | 22802 | 2.8602 | 362.75 63.2 94.3 57.8

Molsture content calculated by ASTM D 2216 based on sample dry weight.

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).
Dry density is the weight of the dry sample solids divided by the volume of the ofiginal sample.




BULK DENSITY/DRY DENSITY
EM-1110-2-1906, APPENDIX HI

PROJECT NAME: PROJECT NUMBER:
Bechtel Jacobs Paducah ) 783208.00410000
EIDC CUENT AVERAGE AVERAGE WEI MOISTURE BULK DRY
SAMPLE SAMPLE LENGTH, DIAMETER, WEIGHT.  CONIENT.  DENSITY. DENSITY,
NUMBER: NUMBER: INCHES: INCHES:  GRAMS: % PCF: PCE:

ETDC-9990 | CCGTSBO1STO6 . 2.8603

ETDC-9992 | CCGTDBO2STO1 | 2.1852 | 2.8748 | 545.91 26.6 146.7 116.8

ETDC-9993 | CCGTDBO2STO3 | 2.5682 | 2.8732 | 565.05 214 120.3 106.5

ETDC-9995 | CCGTDB0O2STO5 | 2.6668 | 2.8858 | 423.97 61.5 92.6 57.4
ETDC-10025] CCGTSBOSSIO3 | 1.6475 | 28603 | 277.95 58.4 100.0 63.1
ETDC-10027 | CCGTSBOSSTON | 2.8572 | 2.8122 | §86.09 26.8 125.8 99.2

Moisture content calculated by ASTM D 2216 based on sample dry welght.
Bulk density is the welght of wet sample divided by the volume of the wet sample (os-received).
Dry density Is the weight of the dry sample solids divided by the volume of the original sample.




PARTICLE-SIZE ANALYSIS
ASIM D 422

Projact Nome  Bechiel Jocobs Paducan CiientSample No. CCGTSBN$SCA

Project Na. 785208.0041C0C0 ff Lab Sample No. EIDC-9997

Speditic Gravity : 2.6%13 Mcisture Content = 27.6%

tased an ciy soTele welgh*
SIEVE ANALYSIS
Sigve |Diomrele:] Percent Sieve [Diametsr| Percent
c No. m Fne: No. mm_| Finer
o] 3 75.000 100.0% F (7] 0.850 99.2%
Al 15 | o500 1006% 1 | ea0 | 0425 | seom
R D.75° 19.00 100.6% N 040 0.250 93.5%
? o377 osm | onox E 500 [ ot | sz
#a 4.750 $9.9% 140 0.106 93.0%
$10 2000 $9.8% £200 0.0?5 91.9%
HYDROMETER ANALYSIS
) Dicmeter Percant
: mm Finar
H
.v
D
pt 0.02626 86.1%
“ 0 0.01662 70.0%
M C.01095 54.7%
§ 0.00832 5.7%
£ ¢.0053 38.6%
R 0.0)432 N2%
0.00204 2.7%
002123 4.2
0.1% Sraval 2.0% Sand 97.9% Siti/Clay

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS

ASTM D 422

Project Name Bschiel Jacobs Paducoh Client Sampla No. CCGTSBO1SS04
Project No. 783208.00410000 iT Lab Sample No. ETDC-9998

Specific Gromity 12,6208 Moisture Content = 22.9%

bosed on dry somple weight
SIEVE ANALYSIS
Sieve [Diameterd Percent Sleve {Diameter] Percent
c L _No mm Fner No. mm__{ _Finer
o T 1 76000 | 1000% F | #0 | 0850 | 97.0%
A 1.5 37500 100.0% { #40 0.425 96.4%
’; 075 | 19000 | 1000% ’; #0 | 0250 | 924%
£ 0.375" | 9.500 100.0% #100 0.149 88.9%
#4 4.750 N.6% #140 0.106 88.0%
#10 gﬁooo 99.2% R#200 0.075 87.4%
HYDROMETER ANALYSIS

Diometer Percent

mm Finer

H 0.05824 77.2%

g 0.04215 73.5%

R 0.03048 68.0%

(o] 0.02069 53.3%

M 0.01260 39.5%

$ 0.00917 31.2%

E 0.00651 27.6%

n 0.00465 23.9%

0.00320 22.0%

0.00124 19.3%

0.4% Gravel . 12.2% Sond 87.4% Sit/Clay

Rt

Bechtel Jacobs Paducah
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CLIENT SAMPLE NO.: CCGTSB01SS04 ITLAB SAMPLENO.:  ETDC-9998
M GRAVEL SAND
o c
v o
v s SKT 2-75 microns
L4 » IS "
Al o 4 o} & 4 CLAY <2 microns
P A " 13 «
PLELEE




PARTICLE-SIZE ANALYSIS

ASTM D 422

Praject Name ’ Bechitel lacobs Poducch

Poject No.

783208004 10C00

Spacihc Srowty: 26710

Client Sonle No.  CCGTSBOISSC8

ITlav Sample No.  ETDC-9%69

Molsture Content = 13.3%

based on 7 sorne wekint
SIEVE ANALYSIS
Jeve |Diameten Fercan! Sleva  [Oic ) Parcent
c o, mm Finer Mo. mmn Finer
e
0 3 7500 [ 100.0% 3 A0 | 085 76.9%
A 3 ) 30 | 10005 | ] 440 | 0425 &.4%
Y o075 [ 1com | ovon ';‘ 40 | o220 | s29%
: 0375° | 9.500 | 92.0% 0100 | 0149 | o9%
4 4750 84,7% ¥4 | o.108 38,5%
210 2060 79.9% ¥200 | 0075 37.0%
HYDROMETER ANALYSIS
Diamaeter Petcent
men Fines
H
E’) 0.04629 336%
& 0.03340 29.3%
(o} 000184 227%
M 1.01263 18.3%
‘; D.CONG 16.1%
€ 0.00644 1468
R D.00457 132% |
0013 95%
000135 7.3%
15.3% Gavel £7.6% Sand 37.1% StyClay

e — s

Bechtel Jacobs Paducah
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ASTM D 422

Projsct Marrs  Bechtel Jaocks Paducah

Project No,

783208.0041000

Spacific Growity : 2.5821

PARTICLE-SIZE ANALYSIS

Cllent Szrmpe No.. CCGTSBO1SS1

IT Lob Sampla No.  £1DC-10020

Mois‘ure Content = 64.4%
‘0xeadn dy aTple weignt

SIEVE ANALYSIS
Slsva  |Diameleq] Psrcent Sleve jDiarvater] Percent
c Mo. rm_ Finer Mo. mm Finer
(o} 3 75.000 100.0% F ¥20 0.850 97.3%
A 1.5 37500 1C00% i 840 0.425 95.9%
R 1 075 [-19.000 [ 1000% N T w0 {20 ] oaox
: 0375 | o950 100.0% E 100 0.149 94.1%
3L 4750 100.0% #3140 0.105 93.6%
¥10 2000 100.0% J200 0.075 93.6%
HYDROMETER ANALYSIS
Ciarrsier Parcent
™mm Finer
H

5 oca 82.2%

n 0.C26%5 81.2%

[o} 0.01739 72.5%

i 0.01138 64.8%

: 0.00829 56.0%

£ 0.00573 52.2%

Y 0.00429 £0.4%

0.00299 37.7%

0.00134 22.2%

0.0% Gravel 6.5% Sand 91.5% Sit/Clay

o —.

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Mama  Bachiel Jocobs Paducah Ctent Sample No. CCGIs801ss511

Froject No. 783208.024100C0 {1 Lab Sampla No, EIDT-1CC0Y

Specific Grav y : 2.6491 Mcishure Contenl = 55.4%

Dxod cndy orpls wei
SIEVE ANALYSIS
Save [Cometer] Percent Sieva [Diameter] Percent
c No. mm Fner No. mm Finer
jr—p - ST
o | (750w | 10.0% F 4D | 0650 | 86.3%
A w5 wsm | woox ' M0 | 0425 | 790%
R 1 ors [ wom| 100% ‘: 260 | 02e0 | 763%
¢ |ows | 950 | wanox | Y100 | 049 | 73.6%
dd 4750 | 100.0% a0 | od0s | 721%
10| 2000 | 97.3% V200 | 0075 | 70.6%
HYDROMETER ANALYSIS
Diometer Peccent
mm Finer
i
. 0,008 326X
R 0.0345} 32.8%
") 0.02218 283%
M 0.01290 o 255%
; 02} 22.8%
£ 000452 19.1%
R 0.02464 164%
0.00318 137%
0.02.37 2.1%
0 0% Grovel 29.4% Sarad 70.6% Sit/Cloy

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name Bechtel Jacobs Paducah

“ ProjectNo. "+ 783208.00410000

Clent Sample No. CCGTSBO1SS19

IT Lab Somple No.  ETDC-10002

Corrected results
Specific Gravity - 2.5628 Moaisture Content = 66.4%
based on dry sample weight
SIEVE ANALYSIS
Sieve |Diameter] Percent Sieve |Diometer| Percent
c é" _mm Finer . =_fio. mm Finer
[e) 3 75.000 100.0% F #20 0.850 92.6%
A 1.5" 37.500 100.0% 1 #40 0.425 85.6%
R o7 | 000 | 1000% N T w0 | 0250 | e805%
g 0.378* 9.500 100.0% E #100 0.149 75.1%
#4 4,750 100.0% #140 0.106 71.6%
#10 2.000 100.0% #200 0.075 67.9%
HYDROMETER ANALYSIS
Diameter Petcent
mm Finer
H
Y
[»]
R | 0.03350 62.7%
o] 0.01975 54.3%
M 001100 47.3%
S I a4.6%
£ 0.00645 41.8%
R 0.00461 36.2%
0.00322 320%
' oo014 25.1%
0.0% Gravel 32.1% Sand &7 .9% Silt/Clay

e

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS

ASTM D 422

Pizject Name  BechlelJacobs Paducch

Praject Mo.

183203.0041€C00

Spec tic Glavity . 2.6769

Cllent ftample No, CCGTS3(2$Y)3

T lob Samnple No. ETDC-10003

Moistire Content = 24.6%

baied e dy samote wakht
SIEVE ANALYSIS
Sieva |Diometen] Percent Sisve |Diamet Percer?
o Mo, mn Fcor No. mm Fror
———— e pe—————
[} 3 75.000 1C0.0% [ [74] 0.850 98.5%
~ 1.5 37.50Q 100% i | . 40 0.425 98.6%
2 075 | 19000 | 1000% 'E‘ v0 | 0250 | 9sa%
E Q379 9.503 99.4% 400 0.149 97.6%
¥ 4.75) §9.6% 40 O 106 97.8%
410 2.000 $9.7% 2200 Q.07% 92.7%
HYDROMETER ANALYSIS
Dianeler Percent
mm Firar
N

; 003663 92.4%

R 002626 85.6%

0 001852 66.3%

1 001 &9 495%

s 0.00852 A%

€ 0.00618 M5%

R 0.0344a0 289%

0.00300 24.5%

200132 2.5%

0.4% Giavel 1.9% Sand 971.1% Si/Clay

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS Bechtel Jacobs Paducah

ASTM D 422 ' U.5. STANDARD SIEVE SZES HVDROMETER
Wwor ¥ OAM o W O ¥ 49530 IBIXD B 21004 :
100 =gt M T BeRe 1 T T
Praect Horma  BechlelJacobs Paducah Clignl Sarrla Mo, CCGISBO2SYS I o '.( i l‘:‘f ” Mlod : I )
i F ‘. ! J " ; !
i : T | M
Project Mo, 783208.03410007 il tob Sample No.  EIDC-10004 90~ 3 i qn\ -
. . ] i I .
] : . 1 [ i A ;§
: ——_— | €0 -l afthass : i
Specific Growity - 2.6325 Molsture Content = 22.0% i | ] i !
bated ¢n dy sampis weglts ' t K 11H h 0
70 1 b i s
. i 1, a
SIEVE ANALYSIS : £ ] - | [
t - h b v ' H
. g 60 - ” - : 1 :
Sleve |Diarreterd Parcent deve {Cioweler] Peicent % p r AT i I 3t
[ N - 13 ) ¥
c No, mm Rrar No. mm flner | & 04 : ;g j A N { -. ‘ |
R N R ¢ W0 | Ge | tooox | z J | ,’l MR HENGILRYG ;
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HYDROMETER ANALYSIS - : I ; it
10 1 B
Diameter Pescent _ | 3 e ! #l ; .
" mm, Fine: o § [ ;'l ¢l 1 ! l sidE l ‘ 1 l : L 'I ‘
005203 9%
1cco 10 10 ) o1 0.01 0.001 0N
D 003512 83.2% PARTICLE SIZE,
R ) 0.0278} 62.4% mm
o 0.01947 64.3% CUENTSAMPLENO: CCOTSB025S80S LAY SANPLENO.:  EFDC- 10074
M 0.01167 42.2%
E 0.C870 I6.4% 0 GRAVEL SAND
g | occes 307% o | ¢
R 0.00444 265% : : SILT 2- S mewcns
0.00300 240% slet s { o (et ' Ay 2micuns
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PARTICLE-SIZE ANALYSIS
ASTM D 422
Fricject Home  Bechiel Jacots Poaducan Ciient Somple No. CCGI3BIZ5509
Arciact Mo 7837030041000 I Lob Serrple Mo, ETDC-1000S
Spaciic Grosly - 2.4227 fdosture Centent = 14.6%
baed cn ciy 10rple we gt
SIEVE ANALYS]S -
sieve [Diometed Paicent Sieve |Dlameler] Peicent
c MNo. mm - Finet No. mm fher
e TSR —
[o) 3" 76.000 100.0% 13 42 0.650 N.6%
A 1.5 7.8 10005 1 am 0.L25 49.3%
1oz | woa] 10w N1 e | 0250 | 295%
P ows oo | sex E oo [ oo | 2osx
86 | 4750 | 78.0m tdo | 0.1 19.6%
10 200 61.7% * X0 0.075 19.4%
HYDROMETER ANALYSIS
Cicmeter Peroent
mm Friar
vl 007917 19.1%
6 005174 19.1%
r | 00%SS 19.1%
(o] 0024 19.1%
L 00124} 18.2%
A Y 18.2%
: 0.00670 8.2
1] 0.00458 18.2%
0.00838 1% |
000145 ~13I%
22.C% Graval 58.6% Sand 1943 Sid/Clay
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PARTICLE-SIZE ANALYSIS

ASIM D 422

Pref2ct Name  8achlat Jaccts Faducan

ProjectiNo.

7632C3 0041000

Spe2cilic Gravity - 2.6498

Cliant Sampla No. CCGTSE028815

T tob Sarrple Mo, EIDC-1CC05

Woistyre Content = 17.9%

‘oxed on diy icmplo weistd
SIEVE ANALYSIS
Sieve  [Ciameler] Peicent Sigve [Clamreted Peicent
c No. mm Fner No. mn Finer
o 3 | 75000 | 1000% F [ v20 [ 080 [ 97.4%
Al s 1o | 1000% | va0 | 0425 | 926%
Rl ors [ 1903 1000% NT wea | 020 | 788%
Y [foam | oo | 1000% Pl [ owe [ aumx
¥4 4750 | w.ax #uo | oaos | s7x |
%10 | 2000 | Gb.B% ¥X0_| 0075 | 55.3%
HYDROMETER ANALYSIS
Ciamater Percent
mm firot
H 0,06431 50.9%
N 0.04568 83%
o 1.01259 46.1%
o 0.01530 10.7%
¥ 0.0125) 00%
“5 00702 2%.1%
€ 0.00645 2%
R 000457 3%
000312 15.5%
00035 14.5%
0.5% Gravel 430% Sard 55.3% S/Clay
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PARIICLE-SIZE ANALYSIS

ASIM D 422

Projaciflame  Bechlel Jaccos Paguccoh

Projact No. 783208 0041000

Spacilic Gy : 2.670)

Clisnt Sarrple No.  CCGISBCRSS1Q

iT Lab Sampie No. EIDC-10007

Mosiure Cordent = 21.6%

bleed on dry saTple weight
SIEVE ANALYSIS
Slevs  |Clometar] Peicent Siave [Dicrmeter] Percevt
c No. mm Fner Mo. mm Finer
O 3 75000 100.0% F 0 0.850 SUAY,
A 1.9 37.500 100.0% f ¥40 0.425 61 0%
T ¥ ars | 19000 | <776 N T w0 | 0250 | ase%
2 0.375" 9.500 Q0.6% € £10D 0.149 15.6%
%4 4730 81.5% [0 0.106 11.0%
L1] 2000 73.6% 2200 0.075 89%
HYDROMETER ANALYSIS
Domater Percen!

mm Finet

A 0.07300 8.1%

[’) 005196 6.7%

I 003675 6.7%

O 002325 6.7%

M 001342 6.7%

s 00549 6.0%

% 003673 6.1%

& 003430 54%

(11023139 54%

0.02138 S5.4%

18.5% Giavel 72.5% Sard 8.6% SH/Clay
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PARTICLE-SIZE ANALYSIS Bechtel Jacobs Paducah

ASTM D 422 ' U.8. STANDARD S)EVE SIZES HYDROMETER
”m L4 R T S S S Y T N R0 HOI 100 00 <HPO ST
100 ~+ "f T ++ [ o I
PiojecI Nome Recnle’ Jacobs Poducch Cllent Sampte do.  COGISBI25822 — ' : i
. . H Rt b ' |
PojeciNo. 7320800410000 If tab Sample No.  ETDC-10008 » : ] : 4
] 1 ' ¢ l
aa : 3 l 1 )
Soacific Growty : 2.6686 Moshire Content = 22.8% ! Ty M T
baiad on dy samale ‘aeight ! 7 + -
70 ot 1
SIEVE ANALYSIS i E 4 CIBE 4
! g ” i K f { : 1
£ QO il ; T : 4=
sieve |Dometer] Percent siove [Diometer] Percent & A=l : l L
cl rs mm Fhet No. rm Foer g s : i ! H H
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P e Jwon | ook U] 0 | om0 | e a3 N TR P T f
¢ 10375 | o500 [ 1000% £103 [ old9 | 162% i 5 2 : i :
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84| arsc | 1w000% 010 | oice [ a2 ao—,ﬁ : st Ut —
810 | 2000 | 0)C% 1200 | 0075 | 124% kR E : ; . I . i ]
T ’ I HY v ¥ d -
20 e Hiy : ; il il §
HYDROMETER ANALYSIS : NIK : .i; 1 b o ]
10 41l || L i oo P ! ]
1 2 BB O T
Diameter Percent . : i 3 : E; LI U 11 E a2 H ! —l
mm finer ol 8, 3 A [ 1 N [ [
H ! :
v 1090 00 10 1 ol on D001 0Occot
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PARTICLE-SIZE ANALYSIS

ASTM D 422
Project Name Bechfe! Jaccks Paducah ‘ CleniSampta No. COGT52025524
Project No. 783208.00410000 T Lab Sargcle No.  EICC-10009
Spexitic Gravty : 2.5%43 Moaishare Confent = 55.9%
besedan Ciy samp'e waight
SIEVE ANALYSIS
Seve |Ciamated Percent Sieve [Dicmster] Patcent
c Ne. mm Finer Ha. mm Finer
0 3 750C0 1 100.0% F #0 0.851 | 82.5%
A = 37.500 100.0% [ 840 0.425 63.0%
g 075* | 1ecco | 1coox | N1 a0 | o2 | 521%
M 0375 §{ 9.500 1C00% £ N 0.149 40.1%
ad 4259 1000% A140 0.106 32.9%
£10 2000 99.0% #200 0075 25.7%
HYDROMETER ANALYSIS
Oiameler Percant
men Firar
H 0.07316 22.3%
; e 19.2%
R 0.00499 18.7%
o | _toxds 17.2%
M 0.01280 L%
€ 0079 0%
£ 000492 10.4%
[ 000447 3.1%
00021 4.3%
0.00107 4.1%
2.0 Gravel 74.3% Sand 258.7% Sin/Clay
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Frject Name Bachtel Jacabs Paducah ClentSomple No. CCGISB025S27

PigisctNa. 782208.00M1000Q Allab Samplatvo. £1DC-10010

Spsacillc Gravity 12,6028 Moisture Content = 67.6%
based cn ciy sarrpa weight
SIEVE ANALYSIS
Seve [Diomeler] Porcent Sleve |[Dlamseter] Pewcent
¢ No. mm Fiher No. mm Flnet
o 3 75000 | 100.0% £ A | 0850 | 6s.7%
A g ) arsma )l woex t 0 | o4 | ss9x
1075 | 1woce { 1000w N T 90 | o250 | 3s7%
s [ows [omn | 1000w € 0o [ orse [ zax
#e 47% | 1000% #140 | 0106 | 25.0%
11 2.000 79.5% 320 | 0075 | 220%
HYDROMETER ANALYSIS
Clarreles Peroent
rmm “nar
H 007255 19.1%
é TR 168%
n 0.03680 4.8%
o | 001840 12.6%
W 001258 06% |
; 0.00%0 08%
E 0.00573 0.9%
I 002478 BY%E
0.00320 4.9%
0.00084 4.9%
220% Sill/Clay

J.0% Gravel 78.0% Sond
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PARIICLE-SIZE ANALYSIS

ASTM D 422

Project Noma  Bechisl Jacco'os Paducoh

Cliont Somple No.  CCGTSERISINA

Prajezi Mo. 7332€3.0C4 10007 i Lab Somple No. ETDC-10011
Soacific Grevfy 26977 Mosture Conlent = 23.7%
baterd cn dy omizweight
SIEVE ANALYSIS
Save |Diamster} Percent Sleve [Dlamefor] Percent
) Nc. mm Finer Na. mm Firer
(e} &y 75000 1C0.CF6 F #20 0.850 99.28%
Al s 131500 | 1000% ' 2O | 0425 | 987%
® | o7 [ 100 | 10008 'E‘ a0 | 0250 | 98.1%
% 0.325 9.500 100.0% 100 0.149 91.6%
W4 4750 99.6% 143 0.106 97.2%
v10 2.00C 99.8% #200 0075 97.1% .
HYDROMETER ANALYSIS
Diomster Percent
mm Finer
H 0.6024 20.3%
M 0.00701 84.2%
n 0.02781 74.7%
o] 0.01571 62.4%
14 0.01206 38.2%
; 003878 31.3%
E 003425 261%
R 002447 725%
0.00303 200%
0.00)79 17 4%
0.1% Growel 2.9% Sard 97.1% SillfClay
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PARTICLE-SIZE ANALYSIS
. ASTM D 422
Project Name  Bechte! Jacobs Paducah Clent Somple No. CCGTSBO3S507
Project No. 783208.00410000 iT Lab Sampie No.  ETDC-10012
ks Corrected
Specific Gravlty'z 24683 Moisture Content = 20.9%
based on dry sample weight
SIEVE ANALYSIS
Sieve |Diameter| Percent i sieve |Diamete] Percent ||
c No. mm Finer No. mm Fner
(&) Ki 75.000 100.0% F #20 0.850 91.9%
A 1.8" 37.500 100.0% { #40 0425 97.1%
f; 075" | 19000 | 100.0% '; #60 | 0250 | 95.2%
E - 0.375" 9.500 99.8% #100 0.149 93.0%
#4 4.750 99.7% #140 0.106 92.2%
#10 2.000 98.8% #200 0.075 91.5%
HYDROMETER ANALYSIS
Dlameter Percent
mm Finer
H
Y
D 0.04167 87.4%
R 0.03031 81.0%
0 0.02059 : 62.9%
M 0.01160 42.6%
; 000917 36.2%
£ 000660 _309%
R 0.00470 26.6%
0.00330 23.4%
000173 23.4%
0.3% Gravel 8.2% Sond 91,5% Silt/Clay

Bechtel Jacobs Paducah
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CLIENT SAMPLE NO.: CCGTSBO3SS07 fTLAB SAMPLEND:  ETDC-10012
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PARTICLE-SIZE ANALYS!S Bechtel Jacobs Paducah
ASTM D 422 U.6. GTANDARD SIEVE SIZES HYDROMETER
¥ r o4y A W e 0 RO ECH IR0 JOENE
100 + +- o oATT I S 11 P el B
{ il [] ] : .
Pofect Nome  BechlelJacobs Paducah Client Sarmple No.  CCG158035811 q !I - I " - ;,' ] m! l ! ! J
| ) ne U 3 Y ! :
Project N0 763208.90410CH0 f tob Sample No. EIDC-10013 w0 | ) THEN ! il
- P PR s § . t .
] (R HHE HE
Scasific Gicwity . 2.6614 Molture Content = 14.3% i 0 | ) E ! ) ; l i l '
tamd on diy m3moie wo ghy i i . " =4 q ST |
™ . IR B .‘_—-l 4 b~
SIEVE ANALYSIS : £l atd s BEELEL dLBe ) By 1R ||
| P AN
i 2 O I x,l :
Slsve [Diomever; Percent Sieve |Diamelsr] Percent 1 | - I \ ;i |
: e ,
C No, mn .Finer No. mm Finers g 50 : N\ : {
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HYDROMETER ANALYSIS i - 3 :
10 i 'i L' ; : l !
Oiamater Pevcent -4 A - Lk - Af : !
mm Fner 0 il 13 Hll}: ot 21N , I
5: - : _ 1000 100 10 ! ol 00! 2.Lco1
0 - PARTICLE SIZE, mm
o .
o | __ oo 455% CLIENT SpPLENO.: CCGTSBOISSIH MLAB SAMPLEND.:  ETDC-10013
M 001264 wax
] 0.009:9 ) 33.7% . CPAYEL sAND
: 0.00649 nI% M
R B 0.0C455 27.3% ; : . ST 2.75 micions
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Prgiect Name Bechiel Jacobs Paducah Cliant Sormpls No. CCGI58035817

Project No. 783208.0C410020 i .ab Sample No.  EIDC-1C0Y4

lAalstre Centent = 30.0%
toud on cry sonele v ght

Scocific Gravity 1 2.5¢45

SIEVE ANALYSIS
Sieve |Diameley Percent Sieve [Diametey Percant
c No. min Finer No. mm Finer
le} 3° 75.000 | 100.0% F a2 0.850 100.0%
A | 15 [arsc0 | lonox | | #0 | 0425 | 1woom
R 1 15 | woce | room N T w0 | 0250 | oom%
: 0375 | .50 100.0% | € oo | 0.149 08.4%
L] 4.753 100.0% #140 0.106 96.0%
€10 2.00C 100.0% AN0D 0.075 92.0%
HYDROMETER ANALYSIS

Clemeter Percent

mm finer

H 005¢a8 84.9%

. 00412 60.5%

2 0.05302 14.9%

O 0.0193% 702%

Moo 590%

¢ 0.00324 52.4%

£ 0016 A49%

R | o0bnas 40.3%

0.00209 I56%

0.00081 28.1%

0.0% Gravel 6.0% Sond 92.0% Sit/Clay

~

Bechtel Jacobs Paducah

U.S. STANDARU SIEVE SIZEB HYDROMEYER
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L I
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20 3
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g - L H 1 : | lJ I IS
K02 100 0 f 0.1 0.0 .00 0.001
PARTICLE SIZE, mm
CLIENT SANPLENO.: CCGTS@03SS17 ITLAG BAMPLEND..  ETDG-100%4
» BRAVEL SANRD
I c
u
"; : SILT 2-75 ncions
» N
l.l. : S 3 > ! ‘ C AT <2 nicions
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A
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PARTICLE-SIZE ANALYSIS
' ASTM D 422

Project Name Bechtel Jacobs Paducah Client Sample No. CCGTSB03SS19

Project No. -, 783208.00410000 Tlab Sample No. ETDC-10015

.J-’ Corrected
Specific Grovity :2.2488 Moisture. Content = 62.6%
based on cry sampla weight
SIEVE ANALYSIS
Sleve |Diameter] Percent Sieve [Dlameter] Percent -
c No. mm Finer No. mm Fner
ol & 1 75000] 1000% F | €0 ] 085 | 96.0%
A} 15 | arse | 1000% t | 240 | 0425 | 931%
f; 075 | 19000 | 1000% ';‘ %0 | 0250 | 91.5%
¢ [Loars | 95w [ 1000% Mo | 0149 | 900%
#4 4750 100.0% #140 0106 | © 89.0%
410 | 2000 | 50.6% P00 | 0075 | _674%
HYDROMETER ANALYSIS
Diometer ~ Percent
mm Finer
H
; 005311 84.4%
R 002810 76.2%
o 001936 65.5%
M 0.01419 63.8%
: 000999 55.6%
£ 0.00712 £9.4%
R 0.00471 832
_ 0.00360 21.2%
0.00127 T 309%
0.0% Gravel 12.6% Sand 87.4% SI/Clay

Bechtel Jacobs Paducah

U.S. STANDARD SIEVE SIZES HYDROMETER
2 8 r 15 W w #20 £40 MOF100II AOF20 200 SKVE
‘m ~ + 3 i O e + TR SUp 1 3. l
| u
»
%0 -
1
80
0 1 i \-
£
8
z ©
-
m 3
§ s
£ ]
I >
E o !
g
w
'Y
30
20 ]
10 4 3
|
o ! L < L_ { H
1000 100 10 1 0.1 001 0.001 0.0001
‘PARTICLE SIZE, mm
CLIENT SAMPLE NO.: CCGTSB03SS19 [TLABSAMPLENO:  ETDC-10015
Comvected
s GRAVEL SAND
o ¢
[ ° .
L s ST 2-75microns
o -
£ : c B M € ’ CLAY - 2 microns
L] € o ¥ a o [}
s s . N " ! [3
s € s : €
€ € .




PARTICLE-SIZE ANALYSIS

ASTM D 422

Project Name  Bechte! Jacobs Paducah

Project No.  .,783208.00410000

Specific Grovity : 2.3817

Client Sample No. CCGTSB035523

iT Lab Sample No.  ETDC-10016

Comected

Moisture Content = 21.3%

based on dry sompie weight
. SIEVE ANALYSIS
Sieve [Diometer] Percent Sleve |Diomefer] Percent
c No. mm Finer No. mm Finer
[»] 3 75.000 100.0% F #20 0.850 97.9%
A 15" 37.500 100.0% | #40 0.425 95.3%
R Io7s* | 19000 | 1000% N T #0 | 0250 | 848%
2 0.375" 9.500 98.7% E #100 0.142 72.9%
#4 4.750 98.5% #140 0.106 67.0%
#10 g‘ooo 98.3% #200 0.075 61.4%
HYDROMETER ANALYSIS
Diameter Percent
mm Finer
H
Y
D
) 0.02401 55.2%
o] 001747 470%
M 001185 22.9%
5 0.00751 34.8%
£ 000621 327%
R 00030 __ et
0.00335 26.6%
0.00176 24.5%
1.5% Gravel 37.1% Sand 61.4% Siit/Clay

100

Bechtel Jacobs Paducah

U.S. STANDARD SIEVE SIZES

2w s F O -/ - L]

Ot

4

£20 140 KCH1001 2200

+

+

HYDROMETER

«FR0 SIEVE

M| '

I

b

d

&

PERCENT FINER BY WEIGHT
] 3
e

2

|

I+
i

100 10

CLIENT SAMPLE NO.: CCGTSB03SS23

wIMOrcoo

GRAVEL

0.1

ol 0.001 0.0001

PARTICLE SIZE, mm

SAND

smrooDOa

mum>»0q
mE ..

maD»0O0

gc-omk

mE-w

ITLABSAMPLENO.:  ETDC-10016

Corrected

SILY 2-75microns

CLAY <2 microns




PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Narra  Bachiel Jaccts Paducoh Cliant Samgite No.  CCGTSBIISS26

Project No. 783208.004 10020 Il Lab Sample No. E1DC-10017

Soecific Grevity - 2.0462 fosture Contend = 56.5%

baiad on dy somoie we'ght
SIEVE ANALYSIS
Siave [Olometey Parcent Sove |[Diomeled Percert
c No. mm Firot No. mm Fne:
ol 3 Jisom| 1oo% | F %0 [ 080 | &.7%
A 1.5 37.530 100.0% ! £43 0.425 47 6%
1 ors | wooo | w0ox Wl w0 | 03250 | 375%
2 0375 | 290 100.0% E J100 0.149 2.7%
L L] 4.750 100.0% __!__MO 0.1C6 25.8%
210 2.000 103.0% 200 0075 22.7%
HYDROMETER ANALYSIS
Diometer Petcent
man Finer
H
Y
[»]
R | 0.04255 226%
o 0.02712 20.0%
M 001445 16.0%
; 001127 14.0%
E 003752 110%
R 003514 100%
000283 8.C%
0.03163 5.0%

0% G.avel 77.3% Sano 22.7% Sn/Clay

Bechtel Jacobs Paducah
Y.S. STANUARD BIEVE SIZES HYDROMETER
e T L N v M 12 8012900050 #2%UNE
100 - At 4 414 T Q
K mf IPLL ML, el ] '” iy A
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9 b % - ! 7
4 H 4 1 i
E i b i
80 ; , -' 4 B ) llil .
Il ] R 2| ]
TH : I H : '! u | l O
Fo) s i & -
E Tl ||!! i it
= b ' ; d K] ¢ J )
L A i
> 1 v '
g ; t T I |
50 . .
£ | Y Y R YO I
& LB i i | i , /K
w @0 . R ol i B i
8 l " il i i 3
ai ¥ - - o L
L L el | AR 4“ A
l' w o | f! ! 1] I_J
%0 ‘!I b : ll 0 jll | |
H | ik Ny ﬂ
0l UTE [i el Nl T
e AR e
0 L M
1000 100 10 ' 0.1 oo 0.00} 0CCot
PARTICLE SIZE, mm
CLIENT SAMPLE NO.: CCGTSE0ISS26 1T LA BAUPLE NO.: ETDC-1C017
» GRAVEL SO
o [
v o
L M SILT 2- 15 mizras
] . ¢ ~
: : E ' o ‘ r CLAY <2 micrens
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PARTICLE-SIZE ANALYSIS

ASTM D 422

Freject Nome  dechlel docobs Paducoh

Preiect No.

1832£3.00110X°0

Speciiz Glavity : 2,6445

Client Sample Ho.  CCGTRO55934

il Lab Sampiz No,  EIDC-10018

tAoktiure Content = 28.9%

bosad 01 dy sarpie weight
SIEVE ANALYSIS
Save |Diarveter] Percanl Sve [Clomatle] Pewcent
c No. mm Firer No. mm Flner
o) 3 75.900 1000% F #20 0.850 95.4%
A 15" 37.500 | 100.0% - i 240 0.425 95.5%
R Moy | wooo | vooom N "m0 | 0200 | 9a%
: 0.375 9.500 9.1% € 4100 0.149 94.0%
4 4750 93.0% #140 Q.106 93.7%
413 2.000 97.4% X0 0.075 NS
HYDROMETER ANALYSIS
Dicrmeter Percent
mm Finer
H
Y
D
n | oo 748%
o] 0.01372 62.0%6
M 001C45 414%
; 000949 315%
E 0.0062) 31.8%
R 0.0044% 28.6%
0.00278 2.9%
0.00139 20.9%
20% Cavel 4.6% Sond 93.4% Sil/Clay

. >

[ROS

Bechtel Jacobs Paducah
1.8, STANDARD SIEVE SVZES HYDROMETER
‘m wWoe 3 LY S YW 0 20) N2 I X80 200 7334
N "‘"ﬂﬁ;. i ]
IIfH I ’ ! '
T j X
3 I HIN
8) -
| NI
0 118 ';' s ; ' ;
5 T T :
“Bl &0 ,‘ :;‘E 1 : g 1
6 + ; -o:f .l‘ . ‘ 1N !
§ w ot A HtH it -
: 3K M
o B i 4 i i il N
g Bl T H? : (I
Y LA IR A T
[fe1: " i \I " ;
i - o] ST
20 . ! - .
10 44 5’ ”' I !
HL HEN ith i
o MUILL J RN QT
1000 1 [13] a0l 0001 00001

100

C.IENT SAMALE No.: CCGTSBISSS04

LE L EEX N J
wmrenon

PARTICLE SIZE, mm
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2 ' : > '
3 " ™ ’ N
: E s v N
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STLAD SAMPLE NO.:  ETOC-4C018
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PARTICLE-SIZE ANALYSIS

ASTM D 422

Project Nome Bechtel Jacobs Paducch

Chent Sample No. CCGTSB05SS06

Project No. ., 783208.00410000 T Lab Somple No.  ETDC-10019
Comected
Specific Gravity : 2.0675 Molsture- Content = 17.0%
based on dry somple weight
SIEVE ANALYSIS
Sieve |Diometer| Percent Sleve IDiameted Percent
c Na, - mm Finer No. mm Aner
o) 3 75000 | 1000% F #20 0.850 9.7%
A 1.5 | 37500 | 1000% ! #40 |- 0425 09.6%
R 1075 [ 19000 | 1000% N T 20 | 0250 | 99.4%
g 0375 | 9.500 100.0% E oo | oas 98.9%
#4 4750 100.0% | #1400 | 0108 98.3%
#10 2.000 99.8% #200 0.075 97.6%
HYDROMETER ANALYSIS
Diameter Percent
mm Finer
H
Y
D .
R 0.03295 91.2%
o} 0.02305 65.9%
M 001471 35.2%
‘T5 001080 2.0%
£ 0.00777 15.4%
R - 0.00552 13.2%
0.00384 121%
0.00135 9.9%
0.0% Gravel 2.4% Sand 97.6% Silt/Clay

Bechtel Jacobs Paducah
U.S. STANDARD SIEVE SIZES HYDROMETER
[P R - L 220 240 $50810081 0¥ 200 «200 SEVE
) + — P
4 N
1
90
L
80
70
E
o
z @
E il i
E 50
£
&
o
30 4
; g
m"" Tl L
10 ~
0
0l el d L : | |
1000 100 10 1 0.1 0.01 0.001 0.0001
PARTICLE SIZE, mm
CLIENT SAMPLE NO.: CCGTSB0SSS06 ITLAB SAMPLENO.: ETDC-10019
Cormected
. ® GRAVEL SAND
Ve o <
u a .
. M SRY 2-75microns
o 'y -
L < . o | ¢ € CLAY <2mictons
3 A [ ; i 3
s ':' £ : v €




PARITICLE-SIZE ANALYS!IS

ASTM D 422
Pefact Nerme  Bechiel Jacobs Faducah Clleni Sample No.  CCGTSBISSS10
Preject No. 783208.00210000 i Lab Samgie Ho. E1DC-10020
Specilic Gravlty 1 2.3535 Molsture Confent= 150%
ox8d on dY 1umple ‘neght
SIEVE ANALYSIS
Sleve |Dlometsr] Percend || Sleve [Olamefey] Percent
Cc 9. Tm Finet No. mm Finer
o K] 15000 100.0% F L 220 0.850 §9.5%
A 1.5 37.500 100.0% ! ¥4) 0425 £6.0%
B lors | woco | sy N reo [ o6 ] eose
g | Qs 9.500 79.3% #100 0.14¢ 45.4%
p N 4.750 69.8% K40 0.106 42.9%
#10 2.000 &.7% 4200 0.075 41.1%
HYDROMETER ANALYSIS
Dlamete: Percent
mm Finet
B
. 005149 23.4%
R 0.03702 20.6%
_—
o 30230 189%
M 0.01567 16.2%
f 0.C978 145%
" 000613 134%
13 000477 12.6%
_ 0.00036 ] 1173
0.00142 11.7%
20.2% Gavel 28.7% Sord 41.1% Sit/Cloy

Tr

Bechtel Jacobs Paducah

U.S. STANDARD SIEVE SIZES

LY AC e

P

P e

fe e - o

o
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X

i
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BRAVEL
< ] s :
N
ARRHE

PP,

22 20 T Il AD
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PARTICLE-SIZE ANALYSIS Bechtel Jacobs Paducah
' ASTM D 422 U.S. STANDARD SIEVE SIZES HYDROMETER
Wz 6 F 15 W W M 720 040 860810061405200 <200 SEVE
100 T 4 o+ g
Project Nome Bechtel Jacobs Paducah  ~ Client Sample No.  CCGTSB055514 - }
. !
3.
Project No, ., 783208,00410000 {TLab Sample No.  ETDC-10021 90
3 Corrected d
I . 3 ™
Specific Gravity :2.4570 Moistre Content = 23.8% 80 ] \
. based on dry sample weight E
: . .. 70 0 . N 1
SIEVE ANALYSIS E ] ]
g 1
. ";‘ ) 1
Sieve |[Diameter] Percent Sieve |Diameted Percent 5
C No. mm Finver No. mm Finer g o
o 3 75000 | 100.0% F ¥20 1 060 | 63.7% g \
A 15 | 37500 | 100.0% 1 10 | 0425 | a98% E i \
fs* 075" | 19000 | 95.3% ';‘ 00 | 0250 | 375% u o
¢ (0375 | 9500 | 880% M00 | 0149 | 305% : @
#4 4750 | 845% M4 | 0106 | 282% ‘ 20 .
#10 2000 | 817% 00 | 0075 | 26.3%
ol
™ it
. i
HYDROMETER ANALYSIS ; g
i 10 4
Diameter Percent |
! ;
" mm Finer o li | I 1] |
v 1000 100 10 1 ] 0.01 oo 0.0001
D
R 0.03692 23.6% PARTICLE SIZE, mm
0 0.02352 21.5% CLIENT SAMPLENO.: CCGTSBOSSS14 [TLABSAMPLENO:  ETDC-10021
hé' 001373 17.7% Corrected
r Lo oo 150% . GRAVEL SAND
€ 0.00597 13.9% ol ¢
R 0.00390 129% H ; : SILT 2-75 microns
- - . ] s i
000342 10.7% sl A Y : CLAY <2 micions
0.00180 10.7% s | ¢ A P 3 "
. € s : E
€ €
155% Gravel 58.2% Sand 26.3% Siit/Clay




PARTICLE-SIZE ANALYSIS Bechtel Jacobs Paducah
! ASTM D 422 U.S. STANDARD SIEVE SIZES HYDROMETER
7 & F OIS Ve W K 20 240 BOFIO0S1 408200 <00 SKEVE
! 100 + trr+
Project Name Bechtel Jacobs Poducah Client Sample No. CCGTSBOSSS18 ]
: ]
Project No. - 783208.00410000 fTLab Sample No.  ETDC-10022 ) .
Specific Gravity : 2.65 Moisture Content = 23.7% 80
ossumed for calculations baosed on dry sample weight :
SIEVE ANALYSIS B .. _ g » ;
. ] & 1
£ o T
Sieve {Diometer] Percent Sleve |[Diametert Percent > H 3
c No. mm finer No. mm Finer : '
o & [ 75000 1000% F [ #20 ] 085 | 689% ; g %0 Il
Al 15 {3750 1000% ! | na0 | 0425 | s00% T i 3
'; 075 | 19000 | 871.7% 'é‘ 80 | 0250 | 536% & o ]
¢ Loars | o500 | eo7% #00 | 0149 | 485% §
% | 4750 | 78.4% #140 | 0106 | 462% & .
¥10_| 2000 | 734% #2200 | 0D0/5 | 446%
; ] -
: 20 3 =
HYDROMETER ANALYSIS L A
" : 10 E
Diameter Percent : 1
mm Finer : " F
H 0.06991 31.0% i o *
; 0.0499 28.9% t 1000 100 10 0.1 oon 0.0001
R 0.03555 27.4% i PARTICLE SEZE, mm
o 002061 2.7% CUENT SAMPLENO.: CCGTSB05SS18 ITLABSAMPLENO.:  ETDC-10022
M 0.01314 25.3% ;
E ) Corrected
: 0.00926 23.9% : AVEL
E 000649 = ! ol . SAND
R | _ooose 25% i SILT 2-75 microns
000315 204% | : - el el . Yy am
000121 18.3% - BT R A I ! erns
s bd 3 : v €
: el
21.6% Gravel 33.7% Sand 44.6% Siit/Clay




N

PARTICLE-SIZE ANALYSIS
! ASTM D 422
Project Name Bechtel Jacobs Paducch Client Somple No. CCGTSBO5SS19
Project No. s 783208.00410000 iTLab Sample No.  ETDC-10023
Specific Gravity:2,2404 Moiksture Content = 66.2%
: based on ay sampie waight
SIEVE ANALYSIS
Sleve (Diameter] Petcent Sieve |Diameter] Petcent
¢ No. mm Finer No. mm Finer
[o] 3 75000 | 100.0% F #20 0.850 90.0%
A 1.5 37.500 100.0% I #40 0.425 83.7%
'; 075" | 19000 | 1000% '; #g0 | 0250 | 79.4%
£ 0.375" | 9.500 100.0% #100 | 0149 75.5%
#4 4.750 100.0% #140 0.106 727%
#10 2.000 100.0% #200 0.075 69.6%
N
HYDROMETER ANALYSIS
Diameter Percent
mm Finer
H
Y
D
R 003932 96% |
o] 0.02506 53.0%
M 001331 48.5%
$ 001040 9%
E 000737 39.7%
R 0.00523 37.5%
000366 9% - |
000129 24.3%

0.0% Grave! 30.4% sand 69.6% Sit/Clay

Bechtel Jacobs Paducah

U.5. STANDARD SIEVE SIZES HYDROMETER
7 L4 F I W w M 220 B0 S50810041 408200 <200 $EVE
100 - b+ —+ Qi
i “E \ﬁl
90 i
- |
w0 N |
M
] -
70 =
E
g 1
= ]
m
§ w \
T
.'z; ' &
g
a
30
1 ] N
4 L]
20 :
Lk
10
o - il
1000 100 10 1 0.1 0.0} 0.001 0.0001
PARTICLE SIZE, mm
CLIENT SAMPLENO.: CCGTSB0SSS19 ITLABSAMPLENO.: ETDC-10023
Corrected
? GRAVEL SAND
o [3
u °
L 'Y SILT 2-75 microns
.1 s . « .
£ t c ’ o € . CLAY <2 microns
n e 4 i a ) b
o IECE BT - B :
3 HI O]




PARTICLE-SIZE ANALYSIS Bechtel Jacobs Paducah

. ASTM D 422 U.S. STANDARD SIEVE SIZES HYDROMETER
T oE T s Ve W 0 €40 0810081404200 O SEVE
100 - et 3 Qb bt
Project Name Bechtel Jacobs Paducch Client Sample No. CCGT58055521 H l ‘
ProjectNo. . 7&3208.0041@0 IT Lab Somple No.  ETDC-10024 90 \
3 Corrected
7 . :
Specific Gravity :2.2337 - Moisture. Content = 62.3% 0
based on dry sample weight
. ot . 70 #1H
SIEVE ANALYSIS £
.- ) ]
- g &0 :
Sieve |Diometer{ Percent Sieve ([Diameter] Percent - z 'T
c No. mm Fner- No. mm Finer & 0
[e] 3" 75.000 100.0% F 0.850 72.9% E
A 1.5" 37.500 100.0% f 0.425 48.5% - 1
'; 075" | 19000 | 1000% '; 260 | 0250 | 346% i o
£ 0.375" 9.500 100.0% #100 0.149 24.A4% E
#4 | 4750 | 1000% #140 | 0106 | 19.2% Ll -
#10 2.000 100.0% #200 0.075 15.3%
20
HYDROMETER ANALYSIS ]
. ] 0 <
Diameter Percent l i 1 “ !
mm Flner i)
H o] } { ]
Y 1000 100 10 1 01 0.0t 0.001 00001
g PARTICLE SIZE, mm
3 002607 13.2% ; CLIENT SAMPLE NO.: CCGTSB05SS21 ITLABSAMPLENO: ETDC-10024
" 00151 120% ; Corrected
1 0.01072 10.8% . GRAVEL SAND
£ 000760 96% | ol ¢
R 000539 8.0% L . ST 275 microns
| 000371 ‘ 60% £ . s | e |8 E . QAY <2 microns
0.0013) 60% s | ¢ 4 " - "
$ A E s u €
i : el
0.0% Gravel 84.7% Sand 15.3% Sit/Clay ;




PARTICLE-SIZE ANALYSIS

ASIM D 422

Froject Nama  Bechiel Jccobs Paducah

Projact No.

783708.00410X0

Cient Sample No. CCGTSE0689))

1t Lob Serrpls No.  EIDC-10029

Specific Greaity - 26487 Mosture Content = 29.2%
baed on Cry Worgie seghl
SIEVE ANALYSIS
Sieve |Diometer] Peicent Sieve |Diomel Percent
o No. mwm Finet . mm Fner
~ ey e —
o 3 76.000 | 100.0% F £20 0.850 N%
A 1.5 37.500 100.0% [ (L] 0.425 P.2%
S |0 | oo | 1coow o]t | 020 | osew
£ 0.375' | 9.5 1000% 100 0.149 98.2%
L 4.75% 100.0% 4140 0.106 97.9%
210 2.000 99.8% §200 0.075 97.7%
HYDROMETER ANALYSIS
Diameter Percent
mm Pher
.{
k4
>
n 0.02788 82.1%
(o} 0.01954 620%
M 0.0122) 23.8%
f 2.00897 355%
E 0.00438 29.2%
? 0.00456 25.5%
___booalo 0%
002141 0%
0.0% Grovel 2.3% 3and 97.7% Sit/C ay

etbaten

Bechtel Jacobs Paducah
V.S. STANDARD SIEVE SiZES HYDROMEYER
kY A A G ¥ S LY ST | AT+ SE SLE NKYEX- iyl g
100 T+ s Sk hr it
| 1R 3 1 O
r s : 2
o QI B
HIH R i i [ [‘ il I. .
. i L H RIS
CUR 11 S— 1 = 1
4 ¥ z . . | i
i JIHINT ' HIE i
70 e & T ".‘ | HA |
E 4 el IR
-] iy i .:’ i ] ‘;u .
> d M 4l :
m ' 1 B { R 0" :
g o Il I CHRT]
: T |
diliis A MIIE IR
& HnE 1 t ; ¢ : .
a. 0 ‘-' ;'-‘I I l" -
: kN Y )
: 4 T :
x H : H
. 4 B :
3. 4' " :
Il | f I |
10 t :
TN T
o . AR EANF i Il !
1ooo 00 10 0.1 o 0.001 [¢ls 7 ]
PARYICLE SIZE, mm
CLIENT SAMPLENO..  CCGTSBOGSS0A ITLAD SAMPLENO:  EYDS-10029
» GRAVE: SAND
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" : ° f : : " CLAY <2 mirces
5 s : " » ) M
Iy » “ <
; I
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d4302
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.

Z8Yv EZv¥

oesg!}
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PARTICLE-SIZE ANALYSIS
ASIM D 422

Prject Name  8echtel Jazabs Paducah Clent Somple Ho. CCGISBDASY3S

Arziect Mo. 783208.004100C0 i1 Lab Samole No.  ETDC-1C080

Paciliz Geavicy : 2.6420 Moisture Centent = 22.0%

oxed cndy soTaks veight

SIEVE ANALYSIS
Sieve |Diometer] Perceni Sieve [Diameler] Percert
c Na. mm Finer ’ No. mm Finer
o) K3 75007 | 100.0% F | _ 40 | 0856 | o6.6%
A 1.5 37.500 100.0% [ A0 0L25 95.7%
R 075 | woo | 1000% N1 #0 | 020 | 9.2%
: Q375" ¢.500 98.5% E 4100 0.149 905%
H 4.750 97.6% 140 0.104 BY.2%
#10 2.00) 97.5% 820 0.075 68.1%
HYDROMETER ANALYSIS
Diameter Paicent
mm Flner
H
v
D
R 0.02986 169%
(o] 0.02003 550%
M 001286 6.7
$ 0.06918 385%
£ 0.0C652 33.9%
R 000450 J02%
T a0mn 21.5%
3.00123 24.1%
2.1% Graue’ - 99%Sand 64.°% Shi/Clay

we vy

oo oo

Bechtel Jacobs Paducah
U.S. STANDARD SIEVE SIZES HYDROMETER
£ E A X A L S S 1Y 1T A B stanno B0 MEvE
T T
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PARTICLE-SIZE ANALYSIS
ASTM D 422

PicjectName 8echtel Jocots Paducch Cleni Sample Mo, CCGI$8065310

Project No, 783238 00410000 i Lab Samo'e No.  EIDC-1C0aT

Sceciliz Gravily : 26460 Mosiuta Contant = 1A.3%

Dated on ciy saTpla weight
SIEVE ANALYSIS
Steve [Cismeta] Parcent Sleva [Diameler Percent
c MNo. mm Fnes No. mm finer
[o] 3 75.000 100.0% f A0 0.850 80.8%
A 1.5 37.500 100.0% ! X0 0.425 85.2%
R ars | 190 | v0.0% Nt %0 [ om0 | 77a%
z 0.375" | 9.500 95.c% & #100 0.149 N2%
4 | 4750 nex 1140 0.108 461.5%
310 2.000 G0.9% #200 0075 ¢D.1%
HYDROMETER ANALYSIS
Diarrater Percent
rem Finer
H
Y
[»)
R 0.03290 46.5%
(o] 2.02118 QA%
L 0.01174 a4
§ 0.00691 357%
E . _Gosa 29 |
24 00045] iR S
000317 28.4%
0.00133 25.6%
7.4% Gravel 32.5% Sad ¢0.1% Si1/Clay

Bechtel Jacobs Paducah
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Mroiacl Mome  fachtel Jocobs Paducch

Projec: No. 783208.0C4*Q000.

Specific Gravity . 2.6057

PARTICLE-SIZE ANALYSIS
ASTM D 422

Cltent Szrmpl2 No.  CCGTSBJ5SS 14

¥ Lo Somple No.  EICC-10032

Molsture Cenfent = 18.3%

taied an Gy 10 TEk welgnt
SIEVE ANALYSIS
siave [Clometerd Percent | Sieve [Dlameler] Percent
c Mo. mm Finet No. rim finot
[a} 3* 75.000 100.0% | F 30 0.850 23.4%
a1y [wso ] ook 1 | 50 [ o4 | 1% |
R [ors | 19000 | 89.2% | N1 30 | 020 | 135%
g‘ 0.375* 9.52) 43.4% € A100 0.149 10.5%
¢4 a4.75]) 45.7% #140 0.104 8.9%
30 2.000 N6 4200 0.075 1.7%
HYDROMETER ANALYSIS
Oiameler Percent
mm Finer
H 007140 7.2%
N Y 7.0%
R 0.03%91 6%
o | oume 60%
) 2.0M336 52%
f 0.00745 52%
£ 0.00670 50%
R 000476 45%
0.00320 4.5%
0.00138 4.2%
54.3% Growal A8.0% Sond 7.7% Si/Clay
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PARTICLE-SIZE ANALYSIS
ASIM D 422

P:ojectName  Bechtel Jacobs Paducan Cliant Sample No. CCGTSBXSS18

Project No. 76316 .00410C00 If Lab Somple No.  ETOC- 10003

Spacific Growity = 2.641Y Mokture Content = 17.8%

bumwd on ay SOTEW wepM
SIEVE ANALYSIS
Seve |Dlometer] Petcent Sieve: [Diometer] Pevcent |
c No. rm Fner No. mm Finer
o 3 75000 | 100.0% e[ &0 [ 0850 | 720.5%
A 19 | 37500 | 100.0% ] t0 | 0425 | 6a4%
R1 ors | 19000} or.7% N1 sn | 0250 | s45%
2 [oss | oo [ essx E o [owe | o
x4 4750 | 78.6% wido | 0008 | 430%
W0 | 2000 | 73.7% ¥20 | 0075 | 395%
HYDROMETER ANALYSIS
Diometer " Psroent
mm FArer
e Y 35.4%
[‘; 0.04685 3407
R 0.00057 4%
0 0.01822 287%
M 0.01260 260%
5 000502 240%
€ 000435 2200%
R 000454 200%
000315 17.3%
0.00134 15.3%
21.4% Gravel 39.1% Sand 29.5% SR/Clay

e A . [N

Bechtel Jacobs Paducah
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PARTICLE-SIZE DISTRIBUTION

ASTM D 422
Project Name Bechfel Jacobs Paducah Field Sample No. CCGTSB06SS20
Project No. 783208.00410000 ' .ITLab Somple No. ETDC-10034

Moisture Content = 11.2%
based on dry sample welght

SIEVE ANALYSIS
Sieve |Diameterl Percent Sieve |Diamete] Percent | -
o e mm Finer : No. mm | finer
ot 3 [7s000 | 1000% e | #20 | 0850 72% |
A | 15 | 37500 100.0% | | _#40 | 0425 4.0%
R | o7 | 19000 | 100.0% N1 #0 | 0250 | 1.9%
2 0.375" | 9.500 1000% : #100 | 0.149 1.5% '
#4 | 4750 88.0% | #140 | 0.106 4% [
#10 | 2000 32.6% | #200 | 0075 12% ||
DISTRIBUTION CURVE
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10 e o pme e [ R \’
T i ; R T e
O - 1.le e et SO
1000 100 10 1 a1 0.01

PARTICLE SIZE, mm




PARTICLE-SIZE ANALYSIS
ASTM D 422
Projzcl Mome Bechtel Jocobs Faducah . Client Sample No. CCGTTB0A3S22
Projact Mo, 783225.004100CO IT leb Somple No.  €10-C-10035
'
Speciliz Grovity : 2.4983 MoisiLre Content = 68.7% !
based o1 dy yamp'e web;tit |
SIEVE ANALYSIS i
!
Yeve (Diomaet Percent Seve |Diamreted Percent
c No. mn Finer No. mm Finer
(o] 3 75.000 100.0% F £ 0.850 98.6%
A 1.5’ J72.500 | 10.0% i 4 0.425 97.6%
's’ 075 | 19000 | 100.0% '; £60 | 0250 | 959%
E 0375' | .50 10.0% 4100 | D.149 95.4%
w1 4760 102.0% #140 | 0.1D6 2.2%
210 2.000 100.0% 1 8220 | 8075 95.9%
HYDROMETER ANALYSIS -
Diometer Peicent
mm Firar
H
Y
D
[ S
o 001793 925.1%
M 00l049 3.1%
‘15 0.00756 59.2%
E 0.00542 85.2%
R 0.00392 80.2%
. 0.00221 71.3%
0.00135 5).5%
0.0% Giovel 4.1% Sond - 95.9% Sit/Clay

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS

ASTM D 422

Project Name  Bechle! Jacsts Paducah

Cliant Sarrple No.  CCGTSBC85523

Pwject N, 783208 0M 10020 IT oo Sample No. ETCC-1C035
Spentic Gravity : 25048 Woisture Confeni = 10.8%
tawd on dy yample weight
SIEVE ANALYSIS
Sieve |Clarreterd Percenl Siave [Cicrreter Percent
c No. mm Finer No, mmn finet
[s} K3 75000 | 1000% F [Z3] 0.850 72.2%
A 1.5 37500 100.0% I [ Z5] 0.425 §0.9%
T 1 o015 | 100w | tcoon “E‘ ¥ | 0250 | 39w
g 0.275° | 9.500 1000% 100 0.149 30.4%
R4 A% 100.0% 140 0.1C6 27.0%
R0 200 100.0% £200 D075 23.4%
HYDROMETER ANALYSIS
Olometer Psrcent
mm Finet
H
; 0.05344 . 21.3%
Iy 0.037192 2.2%
(o) 0.024D7 18.2%
M 0.01405 152%
$ 0.00685 142%
£ 0.00559 121%
fi 000499 9.1%
000247 B.1%
003145 6.1%
0.0% Giavel 76.6% Sond 23.4% §11/Clay

« P

Bechtel Jacobs Paducah
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CUENTSAMPLE NO.: CCGTSBI35S23 IT LAB SAVELE KO.: ETDC-1005%
. GRAVEL SAHOD
o €
v a
1 s SILY 2-75micens
: » . < v
M H s ! : K ‘ CLAY <2mixs3s
Pyoe 3 B - T
: i

F 1A m e (oA A o~

AHON

¢
.

Z8v €27

0681

Ly /3¢ #



PARTICLE-SIZE ANALYSIS

ASTM D 422

Projact Name  Sachtel kacobs Poducah

Projact No.

Specillc Gravity : 26173

783203.C04Y00C0

Clent Sampie No.  CCGTDRIR5903

il Lab Sample Na.  EIDC-10037

Mcistuie Content = 18.7%

kased 0 diy yanpl wight
SIEVF ANALYSIS
Sieve [Diometerd Percent Siave [Diamater] Percent
c No. mm Finet No. mm Fner
(o] K 75000 100.0% £ 20 0.850 97.8%
Al s | 37500 | 1000% ! { a0 | 0425 | 97.2%
2 |Lors ] room | ooy, 'E‘ 00 | 0250 | <64%
£ 0.375 9.50) N.7% $#100 0.149 958%
LL] 4750 99.5% 140 0.106 95.3%
910 2.00 96.9% [ 2V ]1] 0075 94.9%
HYDROMETER ANALYSIS
Clameter Percent
mm Finer
H
. 004167 73.0%
n .00 60.0%
(o] 001582 45.6%
M 001250 31.6%
f 003705 04%
g | . 000s? 25:0% -
R 000390 19.7%
0.0C324 17.9%
00123 14.3%
Q5% Gravs! 46% Sand 94.9% $31/Cloy

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Nome Bechtel Jocobs Paducah Client Somple No. CCGTDB02S507

Project No. 783208.00410000 IT Lab Sample No.  ETDC-10038

Specific Gravity :2.6276 Moisture Content = 24.3%
based on Ay somple weight
SIEVE ANALYSIS
Siave |Diometed Percent Sleve |Diometer] Percent
¢ No. mm | Finer No. mm Finet
o 3 75.000 100.0% F. 120 0.860 98.3%
A 1.5" 37.500 100.0% I #20 0.425 97.0%
R Q.75 19.000 100.0% N $60 0.250 95.6%
z 0375 | 9.500 100.0% € #100 0.149 94.2%
#4 4750 99.9% #1140 0.106 93.6%
#10 2.000 29.6% #200 0.075 93.1%
HYDROMETER ANALYSIS
Diometer Percent
mm Finer
H

; 0.03823 %0.6%

R 0.02797 83.7%

[0} 0.01867 71.8%

M 0.01172 52.2%

5 0.00848 45.3%

£ 0.00611 40.4%

R 0.00440 35.4%

0.00306 33.5%

0.00121 29.5%

0.1% Gravel 6.8% Sand 93.1% Si/Clay

) - - .

Bechtel Jacobs Paducah
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PARTICLE-SIZE ANALYSIS
' ASTM D 422

Sroject Hame  Sechle! Jocos Paducch Cliard Sample No.  CCG1DRA25SH)

Puwjecs Mo. 783208 00410000 IT tob Sampte No.  EIOC-10039

Specific Graviy - 2.67267 Wolsiure Content = 21.7%

baieston diy scraple ‘aaigiv
SIEVE ANALYSIS
Sieve [Dicmeter] Pe-cent Sieve [Diarmeled Percent
c No. om | Finet No. mm Finver
of_ ¥ 75000 T 100.0% F A0 | 0250 5.0
A 1.5° | 75% | 1000% ! 20 | 04z 92.5%
R 1 075 | 9000 [ icon% N1 s | oz 83.9%
S [oars [ v | oo 15 a0 Tonee [ 796%
a8 4.7 97.7% #140 | 0.108 £8.6%
§10 2.000 95.9%, 7200 | 0.075 65.8%
HYDROMETER ANALYSIS
Dicmeter Peicentt
mm Finen
H 00502 63.7%
g 0.04324 50.5%
R 0.03082 58.6%
o 0.02023 50w
o A 03|
£ 000367 39.9%
€ 003525 357%
R 00027 33.)%
0.0331 31.4%
000N 19 26.9%
2.4% Giavel 32.1% So-d 654% Sit/Clay
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Nome Bechte! Jacobs Paducah Clian! Sargie Mo,  CCGIDRO23S14

Prcject Mo. 783208 00410001 i1 Lab Somple No.  €E1DC-10040

Spacilic Gravily : 2.6274 Volstre Content = 19.9%

tared 01 dy sample waight
SIEVE ANALYSIS
Sove |Diometer] Peicent Siove [Diameted Percent |
T No. mm Finer ) No. mm_____ Finer
o > 75000 | 100.0% F | ¥0 ] OB%0 | S2.9%
Al 1wy Tosm]| woox ] w0 | 0425 | wax
f; 2.75* | wooo | 1000 ‘;‘ 10 | 0250 | 815%
¢ |Loxs | om0 | 91.2% %100 | 049 | 0.4%
&4 4750 | 95.0% ¥140 | 0108 | 637%
#I0 | 2.000 | 93.8% w200 | 0.075 | 5B0%
HYDROMETER ANALYSIS
Digmaler Percent
mwmn Finer
H D.06481 69%
;; 0.04626 540%
R 000348 £8.4%
o 002118 447%
M | oaze 19.1%
’; 0.00695 35.4%
e 1. 0.0C838 33.5%
R 0.00377 i 28.9%
0L0015 219%
i 000120 23.3%
5.6% Graval 37.0% Sond 58.0% Stt/Clay

Bechtel Jacohs Paducah
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PARTICLE-SIZE ANALYSIS
ASTM D 422

PiojeciName  3echtel Jocsts Paducch Clent Somgle No. CCGIDB2S517

Project Mo. 7832C8.004 10000 T lab Sample No. ETDC-10041

Szacific Graulty - 2.6991 Maislure Contenit = 24.9%

oxad sn gy sompis weight
SIEVE ANALYSIS
Sizwe  [OIc te] Percenl Sieve |Dameles Pacent
c No.k mn finer No. mm finer
o 3 75000 | 10D F £20 0.550 | 99.1%
A 1.9 | 7500 | 000% || 1 L% 0.425 97.6%
‘s* 075 | 1901 | 1000% 'E ¥60 | 0250 | o5.8%
¢ | 038 | 9800 | 99% 100 | o140 9.a%
[ 4750 | o96% 140 | 0106 88.1%
a0 | 2000 | 95K, || 200 | 0075 ga.7
HYDROMETER ANALYSIS
Diameter Percent
mm Fina(
H 005:¢8 82.2%
; 004008 92.2%
e 0.02652 e04%
o) £.01840 1505 |
M 001118 67.9%
f DOCA 16 DI%
£ 000590 56.3%
R | oo ) 50.0%
0,00206 44.7%
[ o001z 35.7%
0.2% Giavel 15.1% Sond 84.7% sm/Clay
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PARTICLE-SIZE ANALYSIS

ASIM D 422

Project Nare Bechle' Jaccss Paducan

Projact No.

783208001

Sgecific Geavity - 24044

0002

Cleni Sampie No.

{T Lab Sampta No.

Moisture Contenl =

CCGILerzsse

ETDC-10042

21.5%

based on &y wmde et

N’

SIEVE ANALYSIS
Sleve [Diametar] Percent ] Seve Dorreler Peicent
c Na. mm Finer No. mim Finer
O & 75.000 100.0% g #20 0.850 79.1%
A 1.5 37.500 | 1000% f 40 0425 64.a%
R 1 075 | 1o0cof o7.7% N1 a0 | 0250 | aso%
i 0375 | 9.500 56.2% € #1090 0.14¢ 35.1%
X4 4.750 52.9% #142 0.106 20% |
#10 2.000 87.72% ¥20C 0.075 29.6%
HYDROMETER ANALYSIS
Diometer Percent
mm Ciner
H
v -
D
n 0.03308 26.8%
[o] 002245 24.4%
Mol oo 2%
s 003 21.3%
£ 0.0055¢ 19.7%
R Q.00385 17.3%
0.c0024 15.8%
000124 11.9%
 7.1% Grove: 63.3% Sand 29.6% Sit/Cloy

U.S. STANDARD SIEVE SIZES

Bechtel Jacobs Paducah
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HYOROMETER
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PARTICLE SIZE, mm
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PARTICLE-SIZE ANALYSIS

ASTM D 422

Piciect Nor@  BechlelJacobs Paducah

Clent Samgle No.  COGTDRO25521

Prcject No. 783208.03410000 1T Lob Sample No.  E€1DC-10043
Spac ‘iz Gavily 126513 t/olsture Content = 24.7%
tawed o1 dy srpie weigit
SIEVE ANALYSIS
Seve (Diometsr] Percent Siove |Diameler] Percen!
c No. mm Finer | fo. mim Fner
[o] ¥ 75.000 1000% F 420 0.850 VY%
A5 7500 | 100% I { a0 | ows | wrs
’s' o75° | 19.000 | 00.0% 'E‘ 240 | 090 | 986%
£ __0;3}‘:}“ 9.500 100.0% 1 «o 0.149 95.3%
X4 4.750 9% 140 0.100 92.9%
[11+] 2.000 99.9% 820 D.075 88.4%
HYDROMETER ANALYSIS
Qlarreter Percont -
mm Finer
H 0.65595 856%
5 0.0403 B2.1%
Q D.O241 76.7%
o 001904 73.0%
M }__ 0.0V145 639%
$ 0.00628 0.%
¢ 0.00600 53.6%
] 000427 49.3%
000297 447%
0.23126 J45%
0 1% Gravel 11.5% Sond 83.4% Sit/Clay

Bechtel Jacobs Paducah
U.S. STANDARD SIEVE 612E9 HYDROIETER
" ¢ r ¢ 30 3w n 7. 4O &S OIHDYAD BT )

100 —~+ , tirt -
TS T ;
oo BTy ;A . MIETE r :
j T
ML l l R
m * 3 - K H i -.
i i’ I \;‘ '| g
t o . if . F
) 4 : R
E :. i ] ' : go X .!l
I TR A
> : 1 it ¢ ik
g | Tl ’ J !
z " g
e | ; I
g ° : IS
2.‘ P B !'"f‘ F
» ! !
' it I U : il H
Fa) : .' 'W ,: l:
] * A |/ !
: , % I i
1o i : ey
0 P S MRS
1CC0 100 10 ] 0.1 0.01 0.00} 0.0001
PARTICLE S12E, mm "":'
QLENT SAMPLENO.: CCGTDBO2SS2! ITLAB SAMPLE HO::  ETDC-16C43 ¢
&
. GRAVEL SAND L
ol s -
E E ‘ ' .- r ST 275 minrees §
M b ° ' < H ‘ CAY <2 mcmns
H M s b } M H
: o

LY /2% &



PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Mame  Bachiellacobs Paducah Clisnt Sarrple No.  CCGTDR28S24

Projeci No. 7832C3.004 10000 IT Lcb Sample No. EIDC-10344

speclfic Gravity s 26358 fAalshee Content = 18.7%
tawed it diy samole weghl
SIEVE ANALYSIS
Sleve |Damefet] Percent Save |Diomeley Peicent
c Mo. mm Fnet No. mmn Finer
0 3 | 75000 100.G% F 1§20 0.850 82.1%
Al s |3soo | 1000w | 1| wao ) 0425 | 712%
2 075" | 19000 | 100.0% Ve | 02 [ 0%
€ 0375 | 95% 26.8% 4100 | 0.9 14.3%
Ll 4.75?_ ?1.4% 7140 0.106 1075
$10 200) 86.6% A200 0.075 10.1%
HYDROMETER ANALYSIS
Olometer Peroent
mm Sner
H
b | ossue 8.1%
R 0.03791 1.3%
8] 0.02397 7.3%
o4 0.01384 7.3%
5' 0.00862 65%
£ 0.00694 4.5%
R ooodss | 47%
i 00325 4.9%
000123 3.2%
£.6% Giavel 61.3% Sard 0. 1% Si/Cloy

woF ¥ st v ay

Bechtel Jacobs Paducah

U.S. STANDARD SIEVE SiZES
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PERCENT FINER BY WEIGHT

(e

Project Name Bechtel Jocobs Paducah

1423 482 1890

PARTICLE-SIZE DISTRIBUTION

ASTM D 422

Field Sample No.  CCGTDB02SS27

Project No.  783208.00410000 IT Lab Somple No. ETDC-10045
Moisture Content = 21.0%
based on dry sample weight
SIEVE ANALYSIS -
Sieve |Diameter] Percent l Sieve |Diometer] = Percent !
No. mm Finer No. mm Finer
e
g 3 | 75000 r | #20 | 0850 23.1%
Al 15 | 37500 ( | #40 | 0425 22.3%
R | 075 | 19.000 ';‘ #60 | 0.250 21.5%
2 0.375" | 9.500 98.0%  #100 | 0,149 209%
#4 | 4750 | 78.7% #140 { 0106 20.7% "
410 | 2000 28.6% #200 | 0075 20.5%
DISTRIBUTION CURVE
100 — 4+ ek — Qi bt —rt
20 g: T ; ' :
80 - — : ;
70 H5 z s i
60 =+ : : 1 :

i ; : : \ X -—
50 — : : : :

i N : X : ‘ : -
7 - - 1\ ; R —
30 : : — 1t —
20— AR IS A T
10 - i 5 T

0 ' L fmemn] L0 . L
1000 100 10 1 o 0.01

PARTICLE SIZE, mm

#* 44/ 47



PARTICLE-SIZE ANALYSIS Bechtel Jacobs Paducah

ASTM D 422 1.5, STANDARD SIEVE SIZES HYDROMETER
[ MRS A L a1 L QENE VO CTRA L ) It
10 T T -*l- l"\.l e IUHIE
Freiect Name  Bechiet Jocobs Padrcah Cignt Sample No.  COGIDI0ESIAD ) |“ ! \ ! | - !
FroectNo.  783235.00410200 i Lab Szmple No.  ETBC-10046 9 1 ’ -\ : i —
: L et "
: & - k \& . ) ]
Spacitiz Geavtly - 2.5341 Moiskure Conlent = 61.4% : " “ . g it !
b:ted oty imple weigt 1 FHest E iR
d it K !; i '
10 HEHH- itl-s !
SIEVE ANALYSIS e I ' B : I3 j - |
. : a i " 4 :
frr l it . . : il
2 0 i y : 'E I;
Siave [Diameler Percent sleva [Dizveter] Parcent -1 . 4 § _\ s i
; H :
c No. mm Finer No. mm Finar B : ‘ 3 B
— S —— k] —
o [ & | 7500 1000% F |50 | 060 | 77e% | z i ilf
Al s [ o500 | 1ooo% t | w0 | o2 | s E [ !
2o | woom | 1000 ¥ | o om0 ] sy o "“h 1
¢ Loars [ osm | Icoo% moo | otey | 40.1% g : : ]
#a_ | 4750 | icoo% "0 | orce | 36.6% L X e ; N
410 2.000 100% #200 0075 31L.7% 1R . A t
: ] 1 3 i )
HYDROMETER ANALYSIS | (| N N
f i 1 N\
A .1 1 O lu
Cicrneter Parcant - 5 I m I '
i . i :
H mm Frai 0 !I! h.l ]H - -] : l J 1
v 1002 100 10 { 0.1 0.0l 0.001 0.0001
(o]
I 0.03807 9% PARTICLE SIZE, mm
o | 0.02427 20.6% CLIENT SAMPLE %0.: CCGYDBO02SS30 ITLAB SAWPLEND.:  ETDC-1C04€
'E' 0.01422 220% :
£ 0.0719 19.2% ol e
R 000508 15.3% ; " SILT 2-75 mirors
] ~
000347 L 15% M H : ’ E N H CLAY <2mercns
0145 96% 1 B SRR .
M f 3 5 :: [ 3
' 1 4
00% Grovel 63.3% Sord 3L.7% SM/Clay -

7Ry ©7h¢
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Ly /Sv #



PARTICLE-SIZE ANALYSIS
ASTM D 422

Piojact Nome 2ecntel tacobs Peducah Cliant Somple No. CCGTDBI2553)

Projsct No. 133208.0041000 il Lab Samoske No. EIDC-10047

Spacillc Grosity - 25219 #Molbslure Content = 65.7%

baied ca dry somrpes weight
SIEVF ANALYSIS
Save [Dlarngler] Percent Sleve [Olometer] Pe'cen!
C No. mm Finor ‘ No. mm Fret
o 3 75030 | 100.0% } £ ¥ | 0.5 77.3%
A 18 | 3503 | woox 1 k) | o5 | S65%
1 07 | wooo | icoo% N1 v [ 020 | aaom
Y [osrs [ eson | ooew € [Taico [Tonas | 0%
i 4.750 99.5% 04 | 0106 314%
N0 | 2.0 09.4% X0 | 0475 27 6%
HYDROMETER ANALYSIS
Dicmetar Percent
mmn Frwt
H 007585 300%
g 005406 ' 28.1%.
R 003437 26.2%
o 002445 243%
[ 0.01428 6%
f aa1017 187%
< 0.00713 16.8%
R 0.00508 150%
0.00047 150%
00145 2.4%
C.5% Grave! 71.7% Sand 27.8% Si/Clcy

Bechtel Jacobs Paducah
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PARTICIE-SIZE ANALYSIS
ASIM D 422

Puwjectitlame  Bechlel Jaccks Paducah Clien! Sarrple No,  CCGTDB025532

Project Mo. 783204.004 10200 IT Ltob Sample No. ETOC-10048

Specific Gravity - 2.5148 Molstu'e Content = 63.0%
basad 0% &'y sorEle weight
SIEVE ANALYSIS
Seve [Olometerd Percent s'ave |Diamster] Perceni
c No. mm Finer |__No. mm Fnet
o] 3 75.000 1C0.0% 3 [74] 0.850 712.2%
A 1.5 37.500 1€0.0% | 40 0.425 51.6%
R [ o750 | 1000 | 1000% N ¥ weo | 0250 | 40.4%
. 2 0375 9.5 1000% E 00 0.149 20%
K4 4.750 1€00% 140 0.106 21.7%
10 2.000 99.9% 200 8.075 24.5%
HYDROMETER ANALYSIS
Clomete: Percant
. Finer
H
Y
D
n 0.03765 20.8% i
o 0.02407 170%
M 001405 1242%
€ 0.009% 12.3%
! _ 00701 104% |
R 000492 9.4%
2,00336 5.7%
0.00154 5.7%
0.0% Grove! 25.7% Sond 24.3% Si/Clay

Bechtel Jacobs Paducah

U.S. STANDARD SIEVE S12ES HYDROMEYER
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PARTICLE S1ZE, mm
CLIENT SAMPLE No.. CCGTDA025532 IT LA SANPLENO.:  E€TDC-10048
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO.  CCGTSBO1STO1
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO.  ETDC-9984

| ~ [NmAL [ FINAL ]
Specimen diameter. cm 7.21
Specimen length, cm 573 Hydraulic gradient 12.3
Wet welight of specimen, g.  474.94 381.73 Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, crr 40.7731 ' Max. consolidation stress, psi 3.0
Water content, % 28.5 24.7 Total backpressure, psi’ 3.0
Wet unlt welight, pcf 126.9 -
Dry unit weight. pcf 98.8

Estimated degree of saturatior 11 1.9
Estimated spec. gravity of solid 2.45

PERMEABILITY vs TIME
Q
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0 P R B
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200000 400000 600000 800000 1000000 1200000 1400000 1600000

" Cumulative Elapsed Time, seconds




HYDRAULIC CONDUCTIVITY / PERMEABILITY =~

ASTM D 5084
PROJECT NAME:  Bechtel Jacobs Paducah CLIENT SAMPLE NO.  CCGTSBO1STO2
PROJECTNO.  783208.00410000 ITLAB SAMPLE NO.  ETDC-9985

[ INTAL || FINAL ]

Specimen diameter, cm 717 )
Specimen length. cm 6.26 Hydraulic gradient | 11.2
Wet weight of specimen, g.  523.31 Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, cm40.4193 Max. consolidation stress, psi 3.0
Water content, % 20.4 Total backpressure, psi 50
Wet unit weight, pcf 129.0 R
Dry unit weight, pcf 107.1

Estimated degree of saturatior 99.5
‘Estimated spec. gravity of solid2.65

 [Coefficient of Permeabiiity, cm/s 49807 ]

PERMEABILITY vs TIME
Q —
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO.  CCGTSB0O1STOS
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9988

LINmAL [ FINAL ]
Specimen diameter, cm 7.23
Specimen length, cm 6.51 Hydraulic gradient 54
Wet weight of specimen, g.  404.48 Min. consolldation stress, psi 2.0
Specimen cross-sect. areq, cm40.9986 Max. consolidoﬁohvsfress. psi 2.5
Water content, % 57.3 Total backpressure, psi 12.5
Wet unit weight, pcf 24.6 R
Dry unit weight, pcf 60.2

Estimated degree of saturatior 86.8
Estimated spec. gravity of solid 2.5

I[Coefficieni of Permeobilib{, cm/s 3.3E-05 'l]

PERMEABILITY vs TIME

N W h O 06 N O

1 - ———— b — - --

Coefficient of Permeability, X E-5 cm/s

4000 5000 6000 7000 8000 9000 10000 11000 12000 13000
Cumuldtive Elapsed Time, seconds




HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO1STOS
PROJECT NO., 783208.00410000 IT LAB SAMPLE NO. ETDC-9990

UINTAL ] FINAL ]

Specimen diameter, cm - 7.27 )

Specimen length, cm 7.73 Hydraulic grodiejm“ 4.6

Wet weight of specimen, g.  488.43 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cma41.4563 Max. consolidoﬁoh_é’rress. psi 2.5
Water content, % 59.6 Total backpressure, psi 12.5
Wet unit weight, pcf 95.1 T
Dry unit weight, pcf 59.6

Estimated degree of saturatior 89.0
-Estimated spec. gravity of solid2.65

[Soefficient of Permeability, cm/s 3.0E-05

N

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah
PROJECT NO. 783208.00410000

CLENT SAMPLE NO. CCGTSB02STO!1
IT LAB SAMPLE NO.

| INTAL ][ FINAL ]

Specimen diameter, cm 7.12

Specimen length, cm 6.28
Wet weight of specimen, g.  497.37 256.5

Specimen cross-sect. areq, cmr 39,8394

Wafer content, % 28,6 270
Wet unit weight, pcf 124.2
Dry unit weight, pcf 96.5

Estimated degree of saturatior 106.3
Estimated spec. gravity of solid 2.65

Hydraulic gradient

Min. consolidation stress, psi

ETDC-9961

224

20

Max. consolidation stress, psi 4.0

Total backpressure, psi

Coefficient of Permeability, cm/s

3.0

Cumulative Elapsed Time, seconds

PERMEABILITY vs TIME
T
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO. CCGTSBO2ST02
PROJECT NO. 783208.00410000 IT LABSAMPLENO.  ETDC-9940

| INTIAL || FINAL |

Specimen diameter. cm 7.22

Specimen length, cm 4.47 Hydraulic gradient 315
Wet weight of specimen, g.  373.82 274.83 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm40.9938 Max. consolidation stress, psi 4.0
Water content, % 225 . 230 Total backpressure, psi 40
Wet unit weight, pcf 127.4 ' '

Dry unit weight, pcf : 104.0

Estimated degree of saturatior 101.0
Estimated spec. gravity of solid 2.65

IiCoefﬁcient of Permeability, cm/s =~ 2.7E-07 ||

PERMEABILITY vs TIME

Coefficient of Permeability, X E-7 cm/s
[&)]

10000 110000 210000 310000 410000 510000 610000
Cumulative Elapsed Time, seconds

.
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah
PRQJECT NO. 783208.00410000 IT LAB SAMPLE NO.
[ INTIAL | FINAL ]
Specimen diameter, cm 7.20
Specimen length, cm 6.63 Hydraulic gradient

Wet weight of specimen, g.  578.77 287.15 Min. consolidation stress, psi
Max. consolidation stress, psi 4.0

Specimen cross-sect. areq, crr 40.6869

Water content, % 17.8 18.5 Total backpressure, psi
Wet unit weight, pcf 133.9
Dry unit welght, pcf 113.6

Estimated degree of saturatior 103.6
Estimated spec. gravity of solid2.65

|[Coe§ficienf of Permeability, cm/s - 2.9E-07 ﬂ

CUENT SAMPLE NO. CCGTSB0O2ST03
ETDC-9986

PERMEARBILITY vs TIME
e 9 ~
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30000 80000 130000 180006 230000 280000 330000 380000
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah

PROJECT NO. 783208.00410000

[ INmAL ][ FINAL ]

Specimen diameter, cm 7.26
Specimen length. cm 579

Wet welght of specimen, g.  362.75
Specimen cross-sect. area, cm41.4515

Water content, % 63.2
Wet unit weight, pcf 94.3
Dry unit weight, pcf 57.8

Estimated degree of saturatior 89.9
" Estimated spec. gravity of solid 2.65

CLIEENT SAMPLE NO. CCGTSBO2ST05
IT LAB SAMPLE NO. ETDC-9989

Hydraulic gradient 6.1
Min. consolidation.stress, psi 2.0
Max. consolidation stress, psi 2.5
Total backpressure, psi 16.5

ﬂCoefﬂcient of Permeabillity, cm/s 5.0E-05 || |

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah

PROJECT NO. 783208.00410000

[ INTAL || FINAL |

Specimen diameter, cm 7.30

Specimen length, cm 494
Wet weight of specimen, g.  90.82

Specimen cross-sect. areq, cm 41.9068

Water content, % 57.8
Wet unit welght, pcf 274
Dry unit weight, pcf 17.4

Estimated degree of saturatior 1!_3.0
Estimated spec. gravity of solid 2.65

310.33

64.6

CUENT SAMPLE NO. CCGTDB0O2STO?

IT LAB SAMPLE NO.

Hydraulic gradient

Min. consolidation stress, psi
Max. consolidation stress, psi 4.0

Total backpressure, psi

[ECoefﬁcient of Permeability, cm/s 4.9E-07 | |

ETDC-9979
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTDB02S109
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9981

[ INTIAL || FANAL | e
Specimen diameter, cm 7.30 . . ST
Specimen length, cm 9.53 Hydraulic gradient 296
Wet weight of specimen, g.  623.35 Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, cm41.8243 Max. consolidation stress, psi 6.0
Water content, % 57.8 Total backpressure, psi 700
Wet unit weight, pcf 97.7 R
Dry unift weight, pcf 61.9
Estimated degree of saturatior 21.6
Estimated spec. gravity of solid 2,65 o,

l[Coefficient of Permeability, cm/s 1.4E-06 |

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME:  Bechtel Jacobs Paducah CLIENT SAMPLE NO.  CCGTDBRO2ST10
PROJECT NO. 783208.00410000 ITLAB SAMPLE NO.  ETDC-9982
[INTAL [ FINAL |
Specimen diameter, cm 7.32
Specimen length, cm 6.79 Hydraulic gradient 20.7

Wet weight of specimen, g.  463.74
Specimen cross-sect. area, cm42.0332

Min. cohsolldoﬁon stress, psi 2.0
Max. conso!ido'rion_sfress. psi 40

Water content. % §7.8 Total bockpressure, psi 76.0
Wet unit weight, pcf 101.4 R
Dry unit weight, pcf 64.2

Estimated degree of saturatior 97.3
Estimated spec. gravity of solid 2 45

- [Coefficient of Permeability, cm/s 1.9E-07 ]

- PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME:  Bechtel Jacobs Paducah CLIENTSAMPLE NO.  CCGTDBO2ST1 |
PROJECTNO.  783208.00410000 ITLAB SAMPLE NO.  ETDC-9983

[ INTAL || FINAL |

Specimen diometer, cm 7.31 ‘
Specimen length, cm 504 Hydraulic gradient 7.0
Wet weight of specimen, g. 334 Min. consolidation.stress, psi 2.0
Specimen cross-sect. areq, cm41.9117 Max. consolidation stress, psi 2.5
Water content, % 80.8 Total backpressure, psi 79.5
Wet unit weight, pcf 98.8 e
Dry unit weight, pcf 65.5

Estimated degree of saturatior 88.3

- Estimated spec. gravity of solid 2.65

[Eoefficient of Permeagmw, cm/s 3.2E-05 |

PERMEABILITY vs TIME
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Page 6 of 99

Jana White

Bechtel Jacobs Company

March 29, 2002

-.«IT Project ID:  Bechtel Jacobs Paducah
IT Project No.: 783208.00410000

IT GEOTECHNICAL
~ LABORATORY
OAK RIDGE, TN
(865) 482-6497

HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah

PROJECT NO. 783208.00410000

[ INTAL || FINAL |

Specimen diameter, cm 7.24

Specimen length, cm 6.41
Wet weight of specimen, g. 545.45
Specimen cross-sect. area, cm41.1188

Water content, % 23.0
Wet unit weight, pcf 129.2
Dry unit weight, pcf 105.0

Estimated degree of saturatior 106.0
Estimated spec. gravity of solid 2,65

CLIENT SAMPLE NO. CCGTSBO3STO1
ITLAB SAMPLE NO.  ETDC-9932

Hydraulic gradient 16.5
Min. consolidation stress, psi 2.0
Max. consolidation stress, psi 3.5
Total backpressure, psi 5.5

(Coefficient of Permeabilil
PERMEABILITY vs TIME
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Page 7 of 99

Jana White

Bechtel Jacobs Company

March 29, 2002

IT Project ID:  Bechtel Jacobs Paducah
IT Project No.: 783208.00410000

IT GEOTECHNICAL
_ LABORATORY
OAK RIDGE, TN
(865) 482-6497

HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLENT SAMPLE NO. CCGTSBO3ST02
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO.  ETDC-9933
[INTAL ]| FINAL |
Specimen diameter, cm 7.39 ‘
Specimen length, cm 5.52 Hydraulic gradient 25.5

Wet weight of specimen, g.  473.63
Specimen cross-sect. areq, cm42.8692

Water content, % 20.9
Wet unit weight, pcf 126.0
Dry unit weight, pcf 103.4

Estimated degree of saturatior 92.2
Estimated spec. gravity of solid 2,65

Coefficient of Permeabilli

Min. consolidation stress, psl 2.0
Max. consolidation stress, psi 4.0
Total backpressure, psl 5.5

PERMEABILITY vs TIME
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Page 8 of 99 l IT GEOTECHNICAL

Jana White , !
Bechtel Jacobs Company _ . LABORATORY
March 29, 2002 OAK RIDGE, TN

IT Project ID:  Bechtel Jacobs Paducah SRS (865) 482-6497
IT Project No.: 783208.00410000 T

HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO3STO03
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9934

| INITIAL || FINAL |

Specimen diameter, cm 7.26

Specimen length, cm 7.31 ' Hydraulic gradient 14.4
Wet weight of specimen, g. 614.55 Min. eonsolidation stress, psi 2.0
Specimen cross-sect. area, cm~2 41.4273 Max. consolidation stress, psi 3.5
Water content, % 23.0 - Total backpressure, psi 26.5
Wet unit weight, pcf 4 126.7

Dry unit weight, pcf 103.0

Estimated degree of saturation, % 100.5

Estimated spec. gravity of solids 2.65

uCoefficient of Permeabili__ty, cml/s 6.6E-08 l]
PERMEABILITY vs TIME
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Page 9 of 99 » IT GEOTECHNICAL
LABORATORY

Jana White
Bechtel Jacobs Company

March 29, 2002
IT Project ID:  Bechtel Jacobs Paducah

IT Project No.: 783208.00410000

'~ OAK RIDGE, TN

(865) 482-6497

HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSB0O3ST04
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9935
[ INITIAL || FINAL |

Specimen diameter, cm 7.24
Specimen length, cm 7.26 Hydraulic gradient 38.8
Wet weight of specimen, g. 5984.78 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm~2 41,1862 Max. consolidation stress, psi 6.0
Water content, % 25.9 Total backpressure, psi 27.0
Wet unit weight, pcf 124.2
Dry unit weight, pcf 98.7

Estimated degree of saturation, % 101.5

Estimated spec. gravity of solids 2.65

_ llCoefﬁcient of Permeability, cm/s 4.4E-08 |
PERMEABILITY vs TIME
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Page 10 of 99 IT GEOTECHNICAL
Jana White

LABORATORY
Bechtel J bs C ..
Mzimezgfggog ompany OAK RIDGE, TN

..IT Project ID:  Bechtel Jacobs Paducah , (865) 482-6497
IT Project No.: 783208.00410000 : L

HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBO3ST06
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9936

{ INITIAL || FINAL |

Specimen diameter, cm 7.25

Specimen length, cm 4.18 Hydraulic gradient 8.4
Wet weight of specimen, g. 252.67 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm~2 41.2681 Max. consolidation stress, psi 2.5
Water content, % 59.8 Total backpressure, psi 28.5
Wet unit weight, pcf 81.4

Dry unit weight, pcf 57.2

Estimated degree of saturation, % 83.7
Estimated spec. gravity of solids 2.65

llCoefﬁcient' of Permeability, cm/s _1.1E-05 ]

PERMEABILITY vs TIME
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Page 11 of 99 ‘
Jana White IT GEOTECHNICAL

Bechte! Jacobs Company - - LABORATORY
March 29, 2002 OAK RIDGE, TN
IT Project ID:  Bechtel Jacobs Paducah (865) 482-6497

IT Project No.. 783208.00410000

HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLENT SAMPLE NO. CCGTSB0O3ST08
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9938
| INTIAL || FINAL |

~ Specimen diameter, cm 7.33
Specimen length, cm 8.44 Hydraulic gradient 4.2
Wet welght of specimen, g.  5§31.77 Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, cm42.2524 Max. consolidation stress, psi 2.5
Water content, % 56.1 Total backpressure, psi 27.5
Wet unit weight, pcf ‘ 3.1
Dry unit welght, pcf 59.7

Estimated degree of saturatior 83.8
Estimated spec. gravity of solid 2.65

[Coefiicient of Permeat of Permeability, cm/s ____ 1.5E-05 ||

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSB0OSST0!
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9956
[ INTAL || FINAL ]
Specimen diameter, cm 7.17
Specimen length, cm 6.52 Hydraulic gradient ‘ 216
Wet weight of specimen, g. 83556  252.21 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm40.4003 Max. consolidation stress, psi 4.0
Water content, % 22.8 23.0 Total backpressure, psi 4.0
Wet unit weight, pcf 126.9 ‘
. Dry unit- weight, pcf T 1034

Estimated degree of saturatior 100.7
Estimated spec. gravity of solid 2.65

||Coefﬁcient of Permeability, cm/s
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CUENT SAMPLE NO. CCGTSBO5STO4
PROJECT NO. 783208.00410000 ' ITLAB SAMPLE NO.  ETDC-9958

[INMAL J[ FNAL ]

Specimen diameter, cm 7.26 ,

Specimen length, cm 6.62 Hydraulic gradient 31.9
Wet weight of specimen, g.  591.09 262.76 Min. consolidatjon stress, psi 2.0
Specimen cross-sect. area, cm41.4032 Max. consoliddfion stress, psi 5.0
Water content, % ' 158 165 Total backpressure, psi 270
Wet unit weight, pcf 134.6 T
Dry unit weight, pcf 116.2

Estimated degree of saturatior 99.0
Estimated spec. gravity of solid 2.65

|]Coefﬁcieni of Permeability, cm/s 7.0E-08 |
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechte! Jacobs Paducah CUENT SAMPLE NO. CCGTSBOSSTO2
PROJECT NO. 783208.00410000 ITLABSAMPLENO.  ETDC-9964

[_INITAL ||_FINAL ]
Specimen diameter, cm 7.21
Specimen length, cm 5.57 Hydraulic gradient 316
Weft weight of specimen, g. 46872 35553  Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, cm 40.8258 Max. consolidation siress, psi 4.5
Water content, % 23.6 23.5 Total backpressure, psi 50
Wet unit weight, pcf 128.7 '
Dry unit weight, pcf 104.1

Estimated degree of saturatior 106.2
Estimated spec. gravity of solid 2.65

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECTNAME: Bechtel Jacobs Paducah CUENT SAMPLE NO.  CCGTSBOSSTO3
PROJECTNO.  783208.00410000 ITLAB SAMPLENO.  ETDC-9965

[ INTAL JI FINAL |

Specimen diameter, cm 7.23

Specimen length, cm 597 Hydraulic gradient 47.2
Wet weight of specimen, g.  534.585 252.84 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm 41.0034 Max. consolidation sfress, psi 6.0
Water content, % 13.8 16.1 Total backpressure, psi 240
Wet unit weight, pcf 136.4

Dry unit weight, pcf 119.8

Estimated degree of saturatior 96.3
Estimated spec. gravity of solid 2.65

ﬁCericient of Permeabllity, cm/s 3.2E-08 ||

PERMEABILITY vs TIME
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO. CCGTSBOSSTO5
PROJECT NO. 783208.00410000 T LAB SAMPLE NO.  ETDC-9959

[INmAL ][ FINAL ]
Specimen diameter. cm 7.28
Specimen length, cm 3.47 Hydraulic gradlent 60.9
Wet welght of specimen, g. 219.03 226.53 Min. consolidation stress, psi 2.0
Specimen cross-sect. areqa, cm41,6692 Max. consolidation stress, psi 5.0
Water content, % 60.3 76.9 Total backpressure, psi 20.0
Wet unit weight, pef 4.7 ' ' '
Dry unit weight, pcf 59.0

Estimated degree of saturatior 88.7
Estimated spec. gravity of solld 2.65

CoeHliclent of Permedbillly, em/s____ 5.4E08 ]

Coefficient oi Permeablli

ty, X E-\? cm/s
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HYDRAULIC CONDUCTIVITY/ PERMEABILITY
ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah
PROJECT NO. 783208.00410000

CLIENT SAMPLE NO.  CCGTSBO5STO7
ITLAB SAMPLE NO.  ETDC-9962

[ INTIAL || FINAL |

Specimen diameter. cm 7.33
Specimen length, cm 6.73

Specimen cross-sect. area, cm 42,1695

Water content, % 59.1 66.4
Wet unit weight, pcf 94.0
Dry unit weight, pcf 59.1

Estimated degree of saturatior 86.9

Estimated spec. gravity of solid 2.65

Hydraulic gradient 1.8

. Wet weight of specimen, g.  426.97 317.22 Min. consolidation stress, psi 2.0

Max. consolidation stress, psi 6.0
Total backpressure, psi 29.5

[Ecefficient of Permeabiliy, cm/s — 1.8E-07 |

Coefficient of Permeability, X E-7 cm/s
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME:  Bechtel Jacobs Paducah CUENTSAMPLENO.  CCGTSBO5STO8
PROJECTNO.  783208.00410000 ITLAB SAMPLENO.  ETDC-9957

[ INTAL || FINAL ]

Specimen diameter, cm 7.27 .

Specimen length, cm 10.21 Hydraulic gradient . 3.4

Wet weight of specimen, g.  646.7 Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, cm41.4950 Max. consolidation stress, psi 2.5
Water content, % 60.8 Total backpressure, psi 275
Wet unit weight, pcf 95.3 R
Dry unit weight, pcf 593

Estimated degree of saturatior 90.0

Estimated spec. gravity of solid 2.645

[Coefficient of Permeability, cm/s _JBE-OSﬁ ]
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECT NAME:  Bechtel Jacobs Paducah CLENT SAMPLE NO.  CCGTSBO6STO!
PROJECTNO.  783208.00410000 IT LAB SAMPLE NO.  ETDC-10027

[INTAL ][ FINAL |

Specimen diameter, cm 7.14 )

Specimen length, cm 7.26 Hydraulic gradient 9.7
Wet weight of specimen, g.  586.09 Min. consolidation stress, psi 2.0
Specimen cross-sect. areq, cm40.0719 Max. consolidation stress, psi 3.0
Water content, % 26.8 Total backpressure, psi 5.0
Wet unit weight, pcf 125.8 e
Dry unit weight, pcf 99.2

Estimated degree of saturatior 106.4
Estimated spec. gravity of solid 2.645

ﬁCoefﬁcienf of Permeability, cm/s 9.3E-06 H
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HYDRAULIC CONDUCTIVITY / PERMEABILITY
ASTM D 5084
PROJECT NAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO.  CCGTSBOSTO3
PROJECT NO. 783208.00410000 {T LAB SAMPLE NO. ETDC-10025
[ INmAL )T FINAL ]
Specimen diameter, cm 7.27 )
Specimen length, cm 418 Hydraulic grodie.nf‘_ 252
Wet welght of specimen, g.  277.95 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm41.4563 Max. consolidation stress, psi 3.5
Water confent, % 58.4 Total backpressure, psi - 215
Wet unit weight, pcf 100.0 N
Dry unit weight, pcf 63.1

Estimated degree of saturatior 95.6

-Estimated spec. gravity of solid2.45

l]Coefﬁciem of Permeability, cm/s 54E-08] /
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PROJECT NAME:

HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NO.

Specimen diameter, cm

Specimen length, cm

Wet weight of specimen, g.
Specimen cross-sect. areq, cm41.8757

Water content, %
Wet unit weight, pcf
Dry unit weight, pcf
Estimated degree of saturatior 162.7

Bechtel Jacobs Paducah
783208.00410000

IT LAB SAMPLE NO. ETDC-9992

[iNnmAL [ FINAL ]

CLENT SAMPLE NO. CCGTDB02STO1

7.30 )
5.55 Hydraulic gradient 6.3
545.91 Min. consolidation stress, psl 2.0

Max. consolidation stress, psi 2.5
2566 Total backpressure, psi 4.5
146.6 e
116.7

‘Estimated spec. gravity of solid 2.65

of P

of Permeabillity, cm/s 8.4E-06 ||

rCoefﬁcient

Coefficient of Permeabliity, X E-6 cm/s

PERMEARBILITY vs TIME

14

12

10

15000

20000

25000 30000 35000 40000 45000
Cumuldative Elapsed Time, seconds

50000




HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084
PROJECTNAME: Bechtel Jacobs Paducah CLIENT SAMPLE NO.  CCGTDB02STO3
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9993

[ INTAL ][ FINAL |

Specimen diometer, cm 7.30

Specimen length, cm 6.52 Hydraulic gradient 21.6
Wet weight of specimen, g.  565.05 Min. consolidation stress, psi 2.0
Specimen cross-sect. area, cm41.8291 Max. consolidation stress, psi 4.0
Water content, % 214 Total backpressure, psi 8.0
Wet unit weight, pcf 129.3 ’ s
Dry unit weight, pcf 106.5

Estimated degree of saturatior 102.5

-Estimated spec. gravity of solid 2.65

, cm/s 2.0E-06 i
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HYDRAULIC CONDUCTIVITY / PERMEABILITY

ASTM D 5084

PROJECT NAME: Bechtel Jacobs Paducah CLENT SAMPLE NO. CCGTDB0O2ST05
PROJECT NO. 783208.00410000 IT LAB SAMPLE NO. ETDC-9995

[ INmAL ][ FNAL ]
Specimen diameter, cm 7.33 .
Specimen length, cm 6.77 Hydraulic gradient 52
Wet weight of specimen, g.  423.97 Min. consolidation s’(ress, psi 20
Specimen cross-sect. area, cm 42.1988 Max. consolidation stress, psi 2.5
Water content, % 61.5 Total backpressure, psi 12.5
Wet unit weight, pcf 92.6 T
Dry unit weight, pcf 57.4

Estimated degree of saturatior 86.4
‘Estimated spec. gravity of solid 2.65

||Coefﬁcienf of Permeability, cm/s 4.2E-05 || 5
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Distribution Ratio, ASTM D 4319

Summary of Results

Project: Bechtel Jacobs Paducah

Project Number: 783208.00410000

-, | Neptunium-237 Technetium-99
Lab Sample No. | Client Sample No. O™ Peod “hicerption | RPD, % | Distribution | RPD, %
2 Ratio, Rd Ratio, Rd
ETDC-9998 CCGTSBO1SS04__ [ 3 6703 0.000
7 36.02 0.000
10| 39.54 0.000
14 38.81 0.000
“ETDC-10005 CCGTSB02SS09 3 3516 0.170 ‘
3 3461 11.0 0.046| 19.1
3 351.8 0.000{
7 422.9 0.112
7 4214 114 0.131| 215
7 4307 0.387
10 4251 0.131
10 4415 115 0.083] 14.1
10 4321 0.239
) 14 367.4 0.121
14 3516 97 0.160| 15.5
14 3178 0.171
ETDC10013 CCGTSB03SS11 ] 3 16.72 0.000
7 4171 ggoof
75 P 060
14 60.33 0.000
ETDC-10018 | CCGTSB05SS04 3 ~66.08 i 0.145
7 109.9 0.072
10 458.8 0.103
14 346.9 0.310
ETDC-10029 CCGTSB06SS03 3 23.43 0.000
7 29.09 0.000
10 36.49 0.214
o 14 25.90 0.041
ETDC-10035 CCGTSB065S22 3 171.3] 0.000|
7 207.9 0.000
10 222.7 0.000
14 265.1 0.000

* Calculated negative values are rounded 10 Zero.
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Summary of Resulits

Project: Bechtel Jacobs Paducah

Project Number: 783208.00410000

Ty v -

. Neptunium-237 Technetium-99
Lab Sample No, |  Client Sample No. | "2 dct Period.|  pistribution | RPD, % | Distribution | RPD, %
& | Ratio, Rd Ratio, Rd

ETDC-10041 CCGTDB02SS17 3 56.16 0.000

' . 7 139.6 0.000
10} 179.1) 0.000

— 14 139.8 0.186

ETDC-10043 CCGTDB02S521 3 19.53 0.000

7 37.56 0.000

10 51.10 0.000

e 14 $2.71 _.....0Joaco

ETDC-10045 CCGTDB02SS27 3 107.7 0.108

7 97.51 0.350
T 10 1252 0.285]

. 14 124.6 0.000]

ETDC-10046 CCGTDB02SS30 T 3 16.71 0.380

7 15.05 1.03

10 16.53 0.994

14 11.71 2.25

ETDC-10047 CCGTDB02SS31 3 4993 0952
T 7 90.89 0.722
0] 74.01 0.319

o 14| 71.400 0.546

[Blank A 3 0.000 ~0.000

Blank B 7| 0.039 0.073
Blank C 10] 0.000 0.057
Blank D 14} 0.000 0.056

. * Calculated negative values are rounded to zero.
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Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

1040

At = Measured activity of contact fluld {blank), mCl/mL

TPU = Total Propogated Uncartalnly of analytical result
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL
Am = Calculated activity of mineral fraction, pCi/g = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am)}Vs)/(As)(Wm) mi/g

Sample specles: Np-237 Np-237 Np-237 Np-237

Lab Sample No. ETDC-8998A ETDC-8998D ETDC-9998G ETDC-9998J
Client Sample No. CCGTSB01SS04 CCGTSB0O1SS04 CCGTSBO1 S804 CCGTSBO1SS04 N o
Contact period 3 days 7 days 10 days 14 days

At, pCl/L 1040 1040 1040

TPU, pCilt 105 105 105 105
As, pCilL 442 125 118 117
TPU, pCliL 447 13.0 12.0 12.2
Am, pClL 588 91s 925 923
Vs, mi 101.10 100.27 100.20 100.07
Wet sample wt., g. 25.08 25.04 25.05 25.00
Moisture, % 22.9 2298 229 . 229
Wm, g 20.41 20.37 20.38 20.34
Rd 6.703 36.025 38.542 38.809
Sample species: Np-237 Np-237 Np-237 Np-237

Lab Sample No. ETDC-10005A ETDC-100058 ETDC-10005C ETDC-10005D
Cllent Sample No. CCGTSB02SS09 CCGTSB02SS09 CCQTSBQZMSSQQ _ CCGTSBO2SS09
Contact period 3 days 3 days 3 days 7 days

At, pCillL 1040 ' 1040 1040 1040
TPU, pCUL 105 105 105 105
As, pCill 13.4 13.6 13.5 11.2
TPU, pCifl. 1.84 1.86 1.85 1.62
Am, pCl/L 1028.6 1026 4 1026.5 1028.8
Vs, ml 100.17 100.17 100.92 100.55
Wet sample wt., g. 25.01 25.03 25.00 25,03
Moisture, % 14.6 14.6 146 146
wWm. g 21.82 21.84 21.82 ﬁ_;__,_._;ﬁ21.84 .
Rd 351.645 346.130 351.760 422.882
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Sample species:

{ ah Sarmnia Nn
Al AN WO,

Np-237
ETDC-10005E

(VL RV

Np-237
TDC-10005F

LR AVl § VAV LV

Np-237
ETDC-10005G
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Project: Bechtel Jacobs Paducah
Project Number:  783208.00410000

Np-237
ETDC-10005H

iy S L VR AV Vi |

Client Sample No. CCGTSB02SS09 CCGTSB02SS08 CCGTSB02SS09. CCGTSB02SS09
Contact period 7 days 7 days 10 days 10 days

At, pCi/L 1040 1040 1040 1040
TPU, pCi/L. 105 105 105 105
As, pCI/lL. 11.2 10.8 111 10.7
TPU, pCi/L 1.62 1.58 1.61 1.57
Am, pCi/lL. 1028.8 1028.2 1028.9 1029.3
Vs, ml 100.12 100.74 100.08 100.21
Wet sample wt,, g. 25.01 25.02 25.01 25.02
Moisture, % 14.6 14.6 14.6 14.6
Wm, g 21.82 21.83 21.82 21.83
Rd 421.410 439.719 425.078 441536
Sample species: Np-237 Np-237 Np-237 Np-237

Lab Sample No. ETDC-10005I ETDC-10005J ETDC-10005K ETDC-10005L
Client Sample No. CCGTSB02SS09 CCGTSB02SS09 CCGTSB02SS08 CCGTSB02SS09
Contact period 10 days 14 days 14 days 14 days

At, pCi/l 1040 1040 1040 1040
TPUY, pCi/L 105 105 105 109
As, pCI/L 10.9 12.8 13.4 14.9
TPU, pCi/L 1.58 1.78 1.84 1.99
Am, pCi/L 1029.1 1027.2 1026.6 1025.1
Vs, mi 100.17 100.19 100.27 100.82
Wet sample wt., g. 25.08 25.08 25.04 25.03
Moisture, % 14.6 146 14.6 14.6
Wm,g 21.88 21.88 21.85 21.84
Rd 432.141 367.389 361.875 317.578

At = Measured activity of contact fluid {blank), mCV/mL

TPU = Total Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL
Am = Calculated aclivity of mineral fraction, pCiflg = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am}(Vs)(As)(Wm) ml/g
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Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

Sample species: Np-237 Np-237 Np-237 Np-237

Lab Sample No. ETDC-10013A ETDC-10013D  ETDC-10013G ETDC-10013J
Client Sample No. CCGTSB03SS11 CCGTSB03SS11 CCGTSBO3SS11 CS(_-:‘LTSBOS§SJ
Contact period 3 days 7 days 10 days l4days
At, pCl/L 1040 1040 1040 1040
TPU, pCIL 105 105 105 105
As, pCi/lL 224 103 101 733
TPU, pCilL. 22.9 10.8 106 7.83
Am, pCi/L 816 937 939 967
Vs, mi 100.43 100.40 100.20 100.22
Wet sample wt, g. 25.01 25.03 25.01 25.04
Moisture, % 14.3 14.3 14.3 14.3
Wm.g_ 21.88 21.90 21.88 21 91

Rd 16.720 41.708 42.574 60.333
Sample species: Np-237 Np-237 Np-237 Np-237

Lab Sample No. ETDC-10018A ETDC-10018D ETDC-10018G ETDC-10018J
Client Sample No. CCGTSB05SS04 CCGTSB05SS04 CCGTSB05SS04 CCGTSB0SSS04
Contact period 3 days 7 days 10 days 14 days o
At, pCi/lL 1040 1040 1040 1040
TPU, pCi/L 105 105 1058 105

As, pCi/L 744 460 11.4 15.0
TPU, pCil. 7.94 5.10 1.64 2.00
Am, pCi/L 966 994 1029 1025

Vs, ml 100.30 10021 100.18 100.00
Wet sample wt., g. 25.00 25.01 25.00 25.00
Moisture, % 26.9 26.9 26.9 26.9
Wm, g 19.70 19.71 19;/__!} 19,70

Rd €6.076 109.872 458.822 346.860

Al = Measured activity of contact fiuid (biank), mCvmL

TPU = Total Propogated Uncertainty of analytical result .
As = Measured aclivity of contact fiuid at equlilbrium with sample media, pCi/mL
Am = Caleutated activity of mineral fraction, pCi/g = Al minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (AmXVs)/(As)(Wm) milg
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Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

Sample species: Np-237 Np-237 Np-237 Np-237

Lab Sampie No. ETDC-10029A ETDC-10029D ETDC-10029G ETDC-10029J
Client Sample No. CCGTSB06SS03 CCGTSB06SS03 CCGTSB06SS03 CCGTSB0O6SS03
Contact period 3 days 7 days 10 days 14 days

At, pCi/L 1040 1040 1040 1040
TPV, pCliL 105 105 105 105
As, pCi/lL 188 187 129 173
TPU, pCilL 19.3 16.2 13.4 17.8
Am, mCi/L 852 883 911 867
Vg, ml 100.02 100.18 100.10 100.10
Wet sample wt., g. 25.00 25.02 25.03 25.02
Moisture, % 29.2 292 29.2 28.2
Wm, g 19.35 19.37 19.37 19.37
Rd 23.426 29.095 36.489 25.905 -
Sample specles: Np-237 Np-237 Np-237 Np-237

L.ab Sample No. ETDC-10035A ETDC-10035D ETDC-10035G ETDC-10035J
Client Sample No. CCGTSB06SS22 CCGTSB06SS22 CCGTSB06SS22 CCGTSB06SSZ2Z
Contact period 3 days 7 days 10 days 14 days

At, pCIiL 1040 1040 1040 1040
TPU, pCi/l. 105 105 105 105
Asg, pCi/lL 39.0 32.3 30.2 25.%
TPU, pCi/lL 4.40 3.73 3.52 3.05
Am, mCi/L. 1001 1008 1010 1015
Vs, ml 100.30 100.00 100.06 100.09
Wat sample wt,, g. 2505 25.01 25.04 25.04
Molsture, % 66.7 66.7 66.7 66.7
Wm_.g 15.03 15.00 15.02 15.02
Rd 171.316 207.846 222.736 265.096

At = Measured activity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncertainty of analytcal result
As = Measured activity of contact fluld at equilibrium with sample media, pCi/mL
Am = Calculated activity of minera! fraction, pCi/g = At minus As

Vs = Volume of solution

Wm = Waeight of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/{As)(Wm) mi/g
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Sample species:
Lab Sample No.

Np-237
ETDC-10041A

Np-237
"ETDC-10041D

Np-237
ETDC-10041G

Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

Np-237
ETDC-10041J

~ qaeB3ay

_Scerosozssa2t

1040

Cilent Sample No. CCGTDB02SS17 CCGTDB02SS17 CCGTDB02SS17 CCGTDB02SS17
Contact period 3days 7 days ~ 10 days 14 days

At, pCi/lt. 1040 1040 1040 1040
TPV, pCi/l. 105 105 105 105
As, pCilL 85.0 36.0 28.3 35.9
TPU, pCilL 9.00 410 333 4.09
Am, mCilL 955 1004 1011.7 1004.1
Vs, mi 100.05 100.17 100.36 100,15
Wet sample wt., g. 25.00 25.00 25.02 26.02
Moisture, % 24.9 24.9 249 24.9
Wm, g 20.02 20.02 20.03 20.03
Rd 56.160 139.570 179.084

Sample specles: Np-237 . Np-237 Np-237 Np-237

Lab Sample No. ETDC-10043A ETDC-10043D ETDC-10043G ETDC-10043J
Client Sample No. CCGTDB028S21 CCGTDB02SS21 CCGTDB02SS21

Contact period 3 days 7 days 10 days Y days

At, pCi/L 1040 ' 1040 1040

TPU, pCi/lL 105 105 105 105
As, pCi/L. 212 122 92.4 80.0
TPU, pCi/L 21.7 12.7 9.74 9.50
Am, mCl/L 828 918 948 950
Vs, ml 100.32 100.30 100.18 100.27
Wet sample wt., g. 25.02 25.06 25.07 25.04
Moisture, % 247 247 247 247
Wm, g 20.06 20.10 20.10 20.08
Rd 19528 37.555 51.103 5§2.709

At = Measured activity of contact fluid (blank), mCl/mL

TPU = Total Propogated Uncertainty of analytlcal result
As = Measured activity of contact fluid at equilibriumn with sample media, pCirmi
Am = Calculated acuvity of mineral fraction, pCilg = At minus As

Vs = Volume of solution

Wm = Waeight of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/(As)(Wm) mi/g
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Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

Distribution Ratio, ASTM D 4319

Sample species:
Lab Sample No.

Client Sample No.

Np-237
ETDC-10045A

Np-237
ETDC-10045D

Np-237
ETDC-10045G

Np-237
ETDC-10045J

CCGTDB02SS27 CCGTDB028S27 CCGTOB02SS27 CCGTDB02SS27

Contact period 3 days 7 days 10 days 14 days

At, pCi/lL 1040 1040 1040 1040
TPU, pGilL 105 105 105 105
As, pClL 448 49.2 38.7 38.1
TPU, pCi/L. . 4.98 5.42 4.37 4.41
Am, mCi/lL 995.2 890.8 1001.3 1000.9
Vs, mi 100.60 100.56 101.41 100.98
Wet sample wt., g. 2510 2513 25.36 25.10
Moisture, % 21.0 21.0 21.0 21.0
Wm, g 20.74 20.77 20.96 . 20.74
Rd 107.731 §7.508 125.190 124.612
Sample gpecies: - Np-237 Np-237 Np-237 Np-237

Lab Sample No. ETDC-10046A ETDC-10046D ETDC-10046G ETDC-10046J
Client Sample No. CCGTDB02SS30 CCGTDB02SS30 CCGTDB02SS30 CCGTDB02SS30
Contact period 3 days 7 days 10 days 14 days

At, pCIIL 1040 1040 1040 1040
TPU, pCi/l 105 105 105 105
As, pCill. 290 313 293 370
TPU, pCi/iL 29.5 31.8 29.8 37.5
Am, mCi/L 750 727 747 670
Vs, mi 100.23 100.37 100.55 100.25
Waet sample wt,, g. 25.04 25.00 25.03 25.03
Molsture, % 61.4 61.4 61.4 61.4
Wm, g 15.51 15.49 15.51 16.51
Rd 16.708 15.051 16.530 11.708 ’

At = Moeasured activity of contact fluid (blank), mCi/mL

TPU = Tolal Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equlllbrium with sample media, pCi/mL
Am = Calculated activity of mincral fraction, pCi/g = At minus As

Vs = Volume of solution

Wm = Welght of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/(As)}(Wm) mi/g
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Sample specles:
Lab Sample No.

Client Sample No.

Np-237
ETDC-10047A

Np-237

ETDC-10047D

Np-237

ETDC-10047G

Np-237
- ETDC-100474

CCGTDB02SS31 CCGTDB02SS8S31 CCGTDB02SS31 CCGTDB02SS31

Contact period 3 days 7 days 10 days 14 days

At, pCl/L 1040 1040 1040 1040
TPU, pCi/lL 105 105 105 105
As, pCilL 13.7 71.4 86.0 89.2
TPU, pCiiL 1.87 7.64 9.10 9.42
Am, mCl/L 1026.3 968.6 954 850.8
Vs, mi 100.28 100.72 100.13 100.54
Wet sample wt., g. 25.08 25.06 25.02 25.02
Moisture, % 66.7 66.7 66.7 66.7
Wm, g_ 15.04 15.03 15.01 15.01
Rd 499.317 90.890 74.005 71.402
Sample species: Np-237 Np-237 Np-237 Np-237

Lab Sample No. Blank A Blank B Blank C Blank D
Client Sample No.

Contact period 3 days 7 days 10 days 14 days

At, pCilL 1040 1040 1040 1040
TPU, pCl/L 105 105 105 105
As, pCi/lL 1050 1030 1040 1040
TPU, pCi/l. 106 104 105 105
Am, mCI/L -10 10 0 o
Vs, ml 100.60 100.10 100.56 100.02
Wet sample wt., g. 0 (o} 0 o
Moisture, %

wm. g 25.00 25.00 25.00 25.00
Rd -0.038 0.039 0.000 0.000

At = Measured activity of contact fluid (blank), mCi/mbL

TPU = Total Propogated Uncertainty of analytical resuit
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL
Am = Caleulated activity of mineral fraction, pCi/g = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratlo

Rd = {(AmM)(Vs)/(As)(Wm) mi/g

Lo R

Project: Bechtel Jacobs Padueah
Project Number: 783208.00410000
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Sample species:
Lab Sample No.

Client Sample No.

Tc-99
ETDC-9998A

Tc-89
ETDC-9998D

Tc-89
ETDC-9998G

Tc-99
ETDC-99984

CCGTSB01SS04 CCGTSB01SS04 CCGTSB01SS04 CCGTSBO1SS04

VLA VAL

Project: Bechtel Jacobs Paducsah
Project Number: 783208.00410000

Contact period 3 days 7 days 10 days 14 days

At, pClL 5040 5040 5040 5040
TPU, pCill 512 . 512 512 512
As, pCill 5310 5320 6120 5210
TPU, pCi/lL 539 540 520 629
Am, pCi/lL -270 -280 -80 -170
Vs, ml 101.10 100.27 100.20 100.07
Wet sample wt., g. 25.08 25.04 25.08 25.00
Moisture, % 229 22.9 22.2 229
Wm, g 20.41 20.37 20.38 20.34
Rd -0.252 -0.259 0077 0161
Sample species: Te-99 Te-99 Tc-99 Tc-99

Lab Sample No. ETDC-10005A ETDC-10005B ETDC-10005C  ETDC-10005D
Client Samplie No. CCGTSB02SS08 CCGTSB02SS09 CCGTSB02SS08 CCGTSB02SS09
Contact period 3 days 3 days 3 days 7days
At, pCilL 5040 5040 5040 -

TPU, pCliL 512 512 512 512
As, pCiflL 4860 4990 5040 4920
TPU, pCiL 493 507 512 500
Am, pCVL 180 50 0 120
Vs, mil 100.17 10017 100.92 100.65
Wet sample wt., g. 2501 25.03 25.00 25.03
Moisture, % 14.6 14.6 146 14.6
Wm, g 21.82 21.84 21.82 __ 2184
Rd 0.170 0.046 0.000 0.112

At = Measured activity of contact fluid (blank), mCVmL

TPU = Total Propogated Uncenainty of analytical result
As = Measured activity of contact fiuid at equilibrium with sample media, pCi/mL
Am = Calculated activity of mineral fractlon, pCi/g = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/(As)(Wm) mi/g
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Distribution Ratio, ASTM D 4319

Sample species: Tc-99 Tc-98 Te-99 Tec-99

Lab Sample No. ETDC-10005€ ETDC-10005F ETDC-10005G ETDC-10005H
Client Sample No. CCGTSB02SS09 CCGTSB02SS09 CCGTSB02SS09 CCGTSB0O2SS09
Contact period 7 days 7 days 10 days 10 days

At, pCilL 5040 5040 5040 §040
TPU, pCilL 512 512 512 512
As, pCi/L 4900 4650 ‘4900 4950
TPU, pCi/l. 498 473 497 503
Am, pCI/L 140 320 140 20
Vs, m! 100.12 100.74 100.08 100.21
Wet sample wt., g. 25.01 25.02 25.01 25.02
Moisture, % 146 14.6 14.6 14.6
Wm, g 21.82 21.83 21.82 21.83
Rd C.131 0.387 0.131 0.083
Sample species: ’ Tec-99 Te-99 Tc-99 Tc-98

Lab Sample No. ETDC-10005! ETDC-10005J ETDC-10005K ETDC-10005L
Client Sample No. CCGTSB02SS08 CCGTSB02SS09 CCGTSB02SS09 CCGTSBOZSSOQ
Contact perlod 10 days 14 days 14 days 14 days

At, pCIIL 5040 5040 5040 5040
TPU, pCiL 512 512 512 512
As, pCi/lL 4790 4910 4870 4360
TPU, pCini. 487 499 495 494
Am, pCi/L 250 130 170 180
Vs, mi 100.17 100.19 100.27 100.82
Wet sample wt., g. 25.08 25.08 25.04 25.03
Moisture, % 14.6 14.6 14.6 146
wm,g 21,88 21.88 21.85 21.84
Rd 0.239 0.121 0.160 0.171

At = Measured activity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equilibrium with sample media, pC/mL
Am = Calculated activity of mineral fraction, pCi/g = At minus As

Vs = Volume of solulion

Wm = Weight of mineral sample

Rd = dislribution ratio

Rd = (Am)(Vs)/(As)(Wm) ml/g

CIvim VAL

Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000
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Distribution Ratio, ASTM D 4319

Sample species: Tc-99 Tec-99 Tc-89 Tc-99

L.ab Sample No. ETDC-10013A ETDC-10013D ETDC-10013G ETOC-10013J
Client Sample No. CCGTSB03SS11 CCGTSB03SS11 CCGTSB03SS11 CCGTSBO3SS11
Contact perlod 3 days 7 days 10 days 14 days

At, pCilL 5040 5040 5040 5040
TPU, pCillL 512 512 512 512
As, pCilt. 5150 5270 5120 5180
TPU, pCIL 523 535 520 626
Am, pCi/L -110 ~230 ~80 -140
Vs, mi 100.43 100.40 100.20 100.22
Wet sample wt,, g. 25.01 25.03 25.01 25.04
Moisture, % 14.3 143 143 143
Wm. g 21.88 21.90 21.88 21.91
Rd -0.098 -0.200 -0.072 -0.124
Sample species! Te-99 Tc-99 Tc-99 Te-99

Lab Sampie No. ETDC-10018A ETO0C-10018D ETDC-10018G ETDC-100184
Client Sample No. CCGTSB05SS04 CCGTSB053S04 CCGTSB05SS04 CCGTSB0SSS04
Contact period 3 days 7 days 10 days 14 days

At, pCilL 5040 5040 5040 5040
TPU, pCi/L 512 512 512 512
As, pCilL 4900 4970 4840 4750
TPU, pCi/L. 498 505 502 483
Am, pCUL 140 70 100 290
Ve, mi 100.30 100.21 100.18 100.00
Wet sample wt., g. 25.00 25.01 25.00 25.00
Moisture, % 26.9 26.8 26.9 26.9
Wm, g 19.70 19.71 19.70 19.70
Rd 0.145 0.072° 0.103 0.310

At = Measured activity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equilibriurn with sample media, pCi/mL
Am = Calculated activity of mineral fraction. pCi/g = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/(As)(Wm) ml/g

T v v

Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000




Distribution Ratio, ASTM D 4319

At = Measured activity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL.
Am = Caiculated activity of mineral fraction, pCilg = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/(As)(Wm) ml/g

Sample species: Tc-89 Tc-99 Tc-99 Tc-99

Lab Sampie No. ETDC-10028A ETDC-10029D ETDC-10029G ETDC-10028J
Client Sample No.  CCGTSB06SS03. CCGTSB06SS03 CCGTSBO6SS03 CCGTSBO6SS03
Contact period 3 days 7 days 10 days 14 days

At, pCilL 5040 5040 5040 5040
TPU, pCI/L 512 512 512 512
As, pCiIL 5120 5130 4840 5000
TPU, pCi/lL 8520 521 492 508
Am, mCi/L -80 -80 200 40
Vs, ml 100.02 100.18 100.10 100.10
Wet sample wt., g. 25.00 2501 25.01 25.02
Moisture, % 29.2 29.2 29.2 29.2
wm, g 19.35 19.36 19.36 19.37
Rd -0.081 -0.091 0.214 0.041
Sample species: Te-99 Tec-99 Te-99 Te-99

1.ab Sample No. ETDC-10035A ETDC-10035D ETDC-10035G ETDC-100354
Client Sample No. CCGTSB06SS22 CCGTSB06SS22 CCGTSBOGSSZZ CCGTSBOGSSZZ
Contact period  3days 7 days 10 days 14 days

At, pCilL 5040 5040 5040 5040
TPU, pCilL 512 512 5§12 512
As, pCi/L. 5090 5040 5090 5110
TPU, pCilL 517 512 517 51¢
Am, mCi/L. «50 0 -50 <70
Vs, mi 100.30 100.00 100.06 100.90
Wet sample wt., g. 25.08 25.01 25.04 25.04
Molsture, % €6.7 66.7 66.7 66.7
Wm. g 156.03 15.00 15.02 15.02
Rd -0.066 0.000 -0.065 -0.092

B -~ v

Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000



Distribution Ratio, ASTM D 4319

At = Measured activity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL
Am = Calculated activity of mineral fraction, pCi/g = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am}(Vs)/(As)(Wm) mlg

Sample species: Tc-99 Tc-99 Te-88 Tc-9¢

Lab Sample No. ETDC-10041A ETDC-10041D ETDC-10041G ETDC-10041J
Client Sample No. CCGTD8025S17 CCGTDB02SS17 CCGTDB028S17 CCGTDBO2SS17
Contact perlod 3 days 7 days 10 days 14 days

At, pCilL 5040 5040 5040 5040
TPU, pCilL 512 512 512 512
As, pCill 5270 5170 5120 4850
TPU, pCI/L 835 525 520 493
Am, mCi/L. -230 -130 -80 190
Vs, ml 100.05 100.17 100.35 100.15
Wet sample wt., g. 25.00 25.00 25.02 25.02
Moisture, % 24.8 24.9 249 24.9
Wm, g 20.02 20.02 20.03 20,03
Rd—— -0.218 -0.126 -0.078 0.196
Sample species: Tc-99 Te-99 Tc-99 Tec-98

Lab Sample No. ETDC-10043A ETDC-10043D ETDC-10043G ETDC-10043J
Client Sample No. CCGTDB02SS21 CCGTDB02SS21 CCGTDB02SS21 CCGTDB02SS21
Contact period 3 days 7 days 10 days 14 days

At, pCilL 5040 £§040 8040 5040
TPV, pCi/L 512 512 512 512
As, pClL 5370 5320 5250 5160
TPU, pCilL 545 540 533 524
Am, mCi/L -330 -280 -210 -120
Vs, mi 100.32 100.30 100.18 100.27
Wet sample wt., g. 25.02 25.06 25.07 25.04
Molsture, % 247 247 247 247
Wm. g 20.06 20.10 20.10 20.08
Rd -0.307 -0.263 -0.199 -0.116

Ty vewr v

Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000
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Distribution Ratio, ASTM D 4319

Sample species:
Lab Sample No.

[

Tc-89
ETDC-10045A

Te-89
ETDC-10045D

Tc-99

- ETDC-10045G

T v v

Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

) Tc-99
“ETDE-10045)

Client Sample No. CCGTDB02SS27 CCGTDB02SS27 CCGTDBO2SS27 CCGTDBO2SS27
Contact perlod 3 days 7 days 10days  14days
At, pCUL 5040 5040 5040 5040
TPU, pCi/L. 512 512 512 512
Az, pCUL 4930 4700 4760 5040
TPU, pClL 501 478 484 612
Am, mCi/L 110 340 280 0
Vs, mi 100.60 100.56 101.41 100.98
Wet sample wt., g. 25.10 25.13 25.36 25.10
Moisture, % 210 210 21.0 210
wm, g 20.74 20.77 20.96 _20.74 -
Rd 0.108 0.350 0.285 0.000
Sample species: Tc-99 Tc-989 Tc-99 _ Tc-99

Lab Sample No. ETDC-10046A ETDC-10046D ETDC-10046G » ETDC-10046J
Client Sample No. CCGTDB02SS30 CCGTDB02S$30 CCGTDB02SS30 CCGTDB02SS30
Contact period 3 days 7 days 10 days 14 days

At, pCi/ll 5040 5040 5040 5040
TPUL, pCill 512 512 512 512
As, pCi/lL 4760 4350 4370 3740
TPU, pCi/L. 484 443 445 382
Am, mCilL 280 690 670 1300
Vs, ml 100.23 100.37 100.65 100.25
Wet sample wt., g. 25.04 25.00 25.03 2503
Moisture, % 61.4 61.4 61.4 61.4
Wm, g 15.51 15.49 15.51 15.51
Rd 0.380 1.028 0.994

At = Measured aclivity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncertainty of analytical result
As = Measured activity of contact fluid at equilibrium with sample media, pCi/mL
Am = Calculated activity of mineral fraction, pCi/g = At minus As

Vs = Volumc of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am}(Vs)/(As)}Wm) mi/g

2.247



Project: Bechtel Jacobs Paducah
Project Number: 783208.00410000

Distribution Ratio, ASTM D 4319

Sample species:
Lab Sample No.

Client Sample No.

Tec-89
ETDC-10047A

Tc-89

ETDC-10047D

Te-99

ETDC-10047G

Te-99

ETDC-100474

CCGTDB02SS31 CCGTDB02SS31 CCGTDB02SS31 CCGTDB02SS31

Contact period 3 days 7 days 10 days 14 days

At, pCillL 5040 5040 5040 ‘ 5040
TPU, pCIL 512 512 512 512
As, pCi/L 4410 4550 4810 4660
TPU, pCilL 449 463 488 474
Am, mCi/l. 630 490 230 380
Vs, ml . 100.28 100.72 100.13 100.54
Wet sampie wt., g. 25.08 25.06 2502 25.02
Moisture, % 66.7 66.7 66.7 68.7
Wm, g 15.04 15.03 15,01 15.01
Rd 0.952 0.722 0.319 0.546
Sample species: Tc-99 Te-09 Tc-99 Tc-99

Lab Sample No. Blank A Blank B Blank C Blank D
Client Sample No.

Contact perlod 3 days ' 7 days 10 days 14 days

At, pCUL 5040 5040 5040 5040
TPU, pCi/L 512 8§12 512 512
As, pCilL. 5140 4950 4970 4970
TPU, pCI/L 522 503 505 505
Am, mCi/L -100 90 70 70
Vs, mi ) 100.60 100.10 100.56 . . 100.02
Wet sample wt,, g. 0 0 0 0
Moisture, %

Wm. g 25.00 25.00 2500 2500
Rd -0.078 0.073 0.057 © 0.056

At = Moeasured activity of contact fluid (blank), mCi/mL

TPU = Total Propogated Uncentainty of analytical result
As = Maasured activity of contact fiuid at equilibrium with sample media, pCi/ml.
Arm = Calculated activity of mineral fraclion, pCi/g = At minus As

Vs = Volume of solution

Wm = Weight of mineral sample

Rd = distribution ratio

Rd = (Am)(Vs)/(As)(Wm) mi/g




ONE-D IMENS IONAL CONSOLIDATION ASTM D 2435

. 6850
. 6550
.6250 \
0 .5950 —~
5 TS
@ .5650
- _ \
0 .5350
> \
.5050 | \K :
N
. 4750 qmm Y
\
. 4450 \:
.4150 .
21 0.5 1 2 5 10 20 50
Applied Pres;qre - tsf ,
Coefficients of Consolidation (sq.in./min.)
No. Load Cv {No. Load Cv No . Load Cv
2 0.13 0.001
3 0.25 0.002
4 0.50 0.007
5 1.00 0.011
6 2.00 0.012
7 4 .00 0.021
8 8.00 0.018
9 16.00 0.018
Naotural Naturol Dry. Precons.
Saturaotion |Moisture |Density LL P Sp.Gr. press. Ce o
100.7 % 25.5 100.8 2.65 0.57 0.12 0.6710
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.12 Clayey silt
ETDC Project Name: Bechte! Jacobs Paducah
ETDC Project No.: 783208.0041000 ° ' Remarks:
ETOC Sample No.: 9984 Cv = Sq. root method
Client Samplie No.: SBO1STO1 .

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435

IT Corp.

— GEOTECHNICAL LABORATORY

Spec graovity assumed.




ONE-—;!%CI) MENS IONAL CONSOLIDATION ASTM D 2435
. 53800
. 5650
.5400
. \
- .5150 P~
-+ \
9] ~N-
x . 43800 -
U ™
0 . 4650 N\\‘~
> “\\\\\
_ N S
. 4400 » ~\\\
. 4150 N N
\\
. 3900 —
. 3650
O.1 0.5 1 2 S 10. 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sg.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.001
3 0.25 0.002
4 0.50 0.005
5 1.00 0.013
6 2.00 0.012
7 4 .00 0.019
8 8.00 0.018
2] 16.00 0.021
Natural Natural Ory Precons.
Saturaotion |{Moisture |Density LL Pl Sp-Gr. press. Ce €o
96 .6 % 20.4 107.4 2.65 0.74 O.11 0.5610
TEST RESULTS MATERIAL DESCRIPTION
Compression Ilndex = 0.11 Clayey silt
ETDC Project Name: Bechtel Jacobs Paducah
ETDC Project No.: 783208.0041000 : Remarks:
ETDC Sample No.: 9985 Cv = Sq. root method 77
Client Sample No.: SBO1STO2 ' “ '
ONE—D IMENS |ONAL CONSOL IDATION ASTM D 2435 I
Spec graovity assumed.
‘1T Cor — GEOTECHNICAL LABORATORY




ONE-D | MENS IONAL CONSOL IDATION ASTM D 2435

2.00
~~—
1.95 —
1\
1.90 “Q
o} \
— 1.85
" N
o
s 1.80 —
o) " ——
o 1.75 T~ ~] N
> 11 H\ \N
1.70 . - \
1.85 -~ - '
\A
1.60 -
1.55 -
0.1 0.5 1 2 5 10 20 50
‘App}ied‘Pressure - tsf
Coefficients of Consolidation (sq.in./min.)
ANo. Load Cv No. Load Cv No. Load Cv
2 0.25 0.075
3 0.50 0.036
4 1.00 0.124
5] 2.00 0.122
6 4 .00 0.122
7 8.00 0.069
8 16.00 0.033
Natural Natural Ory Precons. '
Saturation |Moisture |Density LL P Sp.Gr. press., Ce So
76.5 % 57.3 56.8 | 2.65 7.35 0.44 1.9858

TJEST RESULTS

MATERIAL DESCRIPTION

Compression |ndex 0.44

——— ——

Bechte! Jocobs Paducaoh

|

Clayey siit

ETDC Project Name:
ETDC Project No.: 783208.0041000
ETDC Sample No.: 9988

Client Sample No.: SBO1ST05

ONE~-DIMENS | ONAL CONSOLIDATION ASTM D 2435

IT Cor

Remarks:

Cv = Sg. root method

Spec gravity assumed.

— GEOTECHNICAL _LABORATORY




ONE-D IMENS IONAL CONSOL IDATION ASTM D 2435

1.95 55--ﬁ-5..~
.\\
1.90 \\\\\\
1.85
N
0 1.80
-+~
¢
x 1.75 — \
ARG T — i
1.65 IN—
) ~\~~\ v \\\
1.60 [~ .
\~< -
1.55
1.50
0.1 0.5 1 2 5 10 20 S50
. Applied Pressure - tsf
Coefficients of Consolidation (sqg.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.25 0.079
3 0.50 0.040
4 1.00 0.157
S 2.00 0.136
6 4 .00 0.134
7 8.00 0.126
8 16.00 0.032
Notural Natural Dry Precons.
Saturotion |Moisture |Density LL Pl Sp.Gr. press. Ce €o
80.8 % 59.6 56.4 2.65 7.34 Q.41 1.9557

TEST RESULTS

MATERIAL DESCRIPTION

Compression

I ndex

0. 41

.

ETDC Project No.:
ETDC Sample No.:

Ciitent Sample No.:

783208 .0041000

938g90
SBO1STO6

ETDC Project Name: Bechtel Jocobs Paducah

Clayey silt

ONE-D I MENS {ONAL CONSOLIDATION ASTM D 2435

IT Corp.

— GEOTECHNICAL LABORATORY

Cv

Remarks:
= Sq.

root method

Spec gravity assumed.




ONE-D IMENS IONAL CONSOL IDATION ASTM D 2435

TEST RESULTS

. 9500
. 9000
8500 -“~‘A
. iy
o N
~ . 8000 }
- \
o .
x . 7500 N
2 \\
0 . 7000
>
b ¥
. 6500 .5?!<; -
‘-—“‘~~ N
. 6000
. 5500 &
.5000 - ~
0.1 0.5 1 2 S) 10 20 50
: Applied Pressure - tsf
Coefficients of Consolidotion (sq.in./min.)
No. Load Cv No. toaod Cv No. Load Cv
2 0.13 0.113 '
S 0.25 0.011
4 0.50 0.020
5 1.00 0.053
6 2.00 0.057
7 4.00 0.019
8 8.00 0.013
9 16 .00 0.009
Natural Natura! Dry Precons.
Soturotion [Moisture |Density LL P Sp.Gr. press. G €o
90.0 % 30.5 90.0 2.65 2.36 0.24 0.8974

MATERIAL DESCRIPTION

Compression Index = 0.24

Cilayey silt

ETDC Project Name:
ETDC Project No.:
ETDC Somple No.: 9961
Client Sample No.: SBO2STO1

Bechtel! Jacobs Paducah
783208.0041000

ONE-D IMENS IONAL CONSOLIDATION ASTM D 2435

Remarks:
Cv =

Sq.

root method

Spec grovity assumed.

IT Corp. —~ CEOTECHNICAL LABORATORY




ONE—;PS(! MENS I ONAL CONSOLIDATION ASTM D 2435
. 6250
. 6050
.5850
0 \\'
— .5650 N
e
N
o
2 .5450 .
o ‘\\\\\
0 .5250 N
> \\\
;5050 N
. 4850 S r— S\
—
. 4650 = :
. 4450
0.1 0.5 7 2 5 10 20 50
Applied Pressure — tsf
Coefficients of Consolidation (sg.in./min.)
No Load Cv No . Lood Cv No. Load Cv
2 .13 L 0.071
3 0.25 0.014
4 0.50 0.021
5 1.00 0.040
6 2.00 0.065
7 4.00 0.033
8 8.00 0.057
g 16 .00 0.029
Naotural Natural Dry . Precons.
Saturotion [Moisture |Density LL P Sp.Gr. press. Ce o
| 94.2 % 22.3 .102.3 | 2.65 0.93 0.11 | 0.6270
TEST RESULTS MATERI|IAL DESCRIPTION
Compression lIndex = 0.11 Clayey silt

ETOC Sample

ETDC Project Name: Bechtel! Jacobs Paducoh
ETDC Project No.: 783208.0041000 Remorks:

Client Sample No.: SB0O25STO2

No.: 9960 Cv = Sq.

ONE-D!I MENS IONAL CONSOL IDATION ASTM D 2435

IT Cor

Spec gravity assumed.

root method 4

~ GEOTECHNICAL LABORATORY




ONE-D | MENS |ONAL CONSOL IDATION ASTM D 2435

. 4700
. 4500
. 4300 E"“-‘L;‘~
[ —
¢ Y~
— .4100
- »
g \
o . 3900
Ro] \
o .3700 = S
> _ ‘\\\
. - N |-
.3500 ‘h
. 3300 - -
A ‘ \\
.3100 e —— 2
.2900
Q.1 0.5 1 2 5 10 20 50
Applied Pressure — tsf / ;
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No . Load Cv No. Load Cv
2 0.13 0.018 ’
3 0.25 0.016 1
4 0.50 0.015
S 1.00 0.021
6 2.00 0.026
7 4 .00 0.027
8 8.00 0.021
9 “16.00 0.022
Notural Natural Dry Precons.
Saturation |Moisture [Density LL P Sp.Gr. press. Ce €o
107.9 % 17.8 | 115.3 - 2.65 3.87 0.12 0.4382
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.12 Clayey silt
ETDC Project Name: Bechtel Jocobs Paducah

ETDC Project No.:
ETDC Sample No.:

Client Sample No.:

SBO2STO3

783208.0041000
9986

Remarks:
Cv

Sq. root method

ONE-D IMENSIONAL CONSOLIDATION ASTM D 2435

. — GEOTECHNICAL LABORATORY i
e

1T gorp

ﬁispec gravity assumed.




.”' -

ONE-D | MENS ONAL CONSOL I DAT I ON ASTM D 2435

1.90 -s;___.
\
1.85
\
N
1.80 ~
2 1.75 ~
-
© \
1.70
: N
i ~~ ' N
1.60. e et _ -
v “-~\~\.~-‘~J \\;
1.55 . ~ -
T ‘;:hg
=
1.50
1.45
0.1 0.5 1 2 ) 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sqg.in./min.)
No. Load Cv No. Load Cv No . Load Cv
2 0.13 0.046
3 0.25 0.038
4 0.50 0.153
5 1.00 0.144
6 2.00 0.138
7 4 .00 0.140
8 8.00 0.134
9 16.00 0.034
Notural Natural Dry : Precons.
Scgturation |Moisture |Density LL Pl Sp.Gr. press. Ce €o
83.3 Z 59.7 57.4 2.65 7.32 0.34 1.8994

TEST RESULTS

T MATERIAL DESCR!PTION

Compression |

ndex

0.34

Clayey silt

ETDC Project Name:

ETDC Project No.:
ETDC Samplie No.:

Client Sampie No.:

Bechtel

Jacobs Paducoh

783208.0041000

9989
SBO2STOS

Remarks:
Cv Sqg.

root method

ONE—-D IMENS | ONAL CONSOL IDATION ASTM D 2435

1T Corp. — GEOTECHNICAL LABORATORY

Spec qQravity assumed.




ONE-D IMENS 1ONAL CONSOL IDATION ASTM D 2435

. 695
. 6700
.6200 ‘\
0 . 5950 h\~\
bt
0 oy
x .5700 \
] .5450 5&;;
> ' : \\~
. ..5200 N
\
| - N
. 4950 e ~
.4700 A
. 4450
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sqg.in./min.)
No. Load Cv No . Load Cv No . Load Cv
2 0.13 0.054
3 1 0.25 0.066
4 0.50 0.075
5 1.00 0.031
[ 2.00 0.024
7 4 .00 0.080
8 8.00 0.027
9 16.00 0.061
Natural Natural Dry Precons.
Sgturation |Moisture [Density LL Pi Sp.Gr. press. Ce So
80.0 % | 23.0 100.3 | 2.65 1.02 _0.13 0.6780
TEST RESULTS ) e MATERIAL DESCRIPTION
Cy at 1.00 tsf applied = 0.031 sq. in./min. Clayey silt

ETDC Project Nome:
ETDC Project No.:
ETDC Sample No.: 99
Client Somple No.:

Bechtel

32
SBO3STO1

Jacobs Paducaoh
783208 .0041000

ONE—DIMENS IONAL CONSOLIDATION ASTM D 2435
— GEOTECHNICAL LABORATORY

R S M

iIT Corp.

Re
Cv

Spec gravity assumed.

morks:

= Sq root method




ONE-—SPO(! MENS IONAL CONSOLIDATION ASTM D 2435

.6200
. 6000
.5800
o \
— .5600
o NN
o .5400
o
0 .5200
> g\\
5000 - : \i. '
. 4800 B
. 4600 \r.. '
-,
. 4400
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sg.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.077
3 0.25 0.014
4 0.50 0.065
S 1.00 0.026
6 2.00 0.022
7 4.Q00 0.075
8 8.00 0.027
9 16 .00 0.058
Natural Notural Dry Precons.
Sagturation [Moisture {Density LL Pl Sp.Gr. press. Ce €o
93.3 % 20.9 103.7 2.65 4.39 0.10 0.5932

TEST RESULTS

MATERIAL DESCRIPTION

Compression |

ndex

= 0.10

ETOC Project Name:

ETDOC Project No.:
ETDC Sample No.:

Client Samplie No.:

Bechtel
783208 .0041000
933
sSBO3STOZ -

Jocobs Paducah

Silty clay or clayey

sitt.

ONE~D | MENS | ONAL CONSOLIDATION ASTM D 2435

IT Corp. -~ GEOTECHNICAL [LABORATORY

Remarks:
Cv =

Sq rooct method

"

Spec gravity assumed .




ONE-D IMENS | ONAL CONSOL IDATION ASTM D 2435
.6350
.6100 ?-ﬁhs-.
"H-.~-
—
.5850 \‘N
0 .5600 \‘\;\\\
° NG
@ .5350 N
T \
o .5100
> - ‘\\\
.4850 S . . X
: 1. -“‘P$.' R B -l \
4800 T <
L4350 . \
. 4100
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sq.in./min.) .
No Load Cv No. Load Cv No. Load Cv
2 0.13 C.055
3 0.25 0.012
4 0.50 0.049
5 1.00 0.020
6 2.00 0.030
7 4.00 0.026
8 8.00 0.012
=] 16.00 0.011
Naturat Noturaol Dry ‘ Précons.
Saturation |[Moisture [Density LL P Sp.Gr. press. Ce o
96.5 % 22.4 103.2 1 2.65 4.10 0.17 0.6161¢
TEST RESULTS ; Af, ; MATERIAL DESCRIPTION
Compression index = 0.17 Clayey silt

ETDC Project Naome: Bechtel Jacobs Paducah h

ETDC Project No.: 783208.0041000 Remarks:
ETDC Sample No.: 9934 Cv = Sq root method
Client Samplie No.: SBO3ST0O3

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435

Specific grav. assumed.




ONE;3DS(! MENS 1ONAL CONSOLIDATION ASTM D 2435

TEST RESULTS

.7080
.6750 L
o \
.|
.6450 s
. g
° .6150 ~‘\‘~
- N
o
x .5850
o]
o .5550 \\
-3 Y
. ~a N
.5250 s — :
. \\ X L. B}
. 4950 'ﬁa~;_~
-~.~.~ -
. 4650 —~
4350 |
O.1 0.5 . 1 2 5 10 20 50
Appl ied Pressure - tsf
Coefficients of Consolidation (sq.in./min.) .
No Load Cv  |Neo. Load: Cv No. Load Cv
2 . 0.13 0.061
3 0.25 0.007
4 0.50 0.005
5 1.00 0.016
6 2.00 0.013
7 4 .00 0.017
8 8.00 0.012
<] 16.00" 0.009
Naotural Natural Ory Precons. .
Sgturation |Moisture |Density LL Pl Sp-Gr. press. Ce ©o
100.3 % 25.9 - 98.6 ‘géGS 5.14 0.24 0.6847

MATERIAL DESCRlPTlON

Compression Index 0.24

Bechtel Jacobs Paducaoh
783208.0041000

9935

SBO3STO4 .

ETDC Project Name:
ETDC Project No.:
ETDC Sample No.

Ctient Somple No.

Clayey silt

ONE~DIMENS | ONAL CONSOLIDATION ASTM D 2435

IT Corp. — GEOTECHNICAL LABORATORY

Remarks:
Cv Sq root method

R

Spec gravity assumed.




ONE-D IMENS | ONAL CONSOL IDATION ASTM D 2435

1.990
1.93S
1.880 \\\\;\\
o
2 1.825 \\\\
-t
o
@ 1.770
0,
§ 1.715 AN
~y | \\
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“\\.L¢ \\\
-
1.550 -~:\
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O.1 0.5 2 5 10 20 50
Applied Pressure — tsf
Coefficients of Consolidation (sg.in./min.)
No. Load Cv No. l.oad Cv No. Load Cv
2 0.13 0.004
3 0.25 0.031
4 0.50 0.100
5 1.00 0.031
6 2.00 0.073
7 4.00 0.088
8 8.00 0.027
S 16.00 0.069
Naturai Natural Dry Preconé. A
Saturotion |Moisture |Density P Sp.Gr. _press. G o
78.7 % 59.8 54.8 2.65 | 4.19 0.45 | 1.9887

TEST RESULTS

i
MATERIAL DESCRIPTI{ON

Compression

Index =

0.45

.

ETDC Project Name: Bechtel Jacobs Paducah o

——

Clayey silt

Y ETDC Project No. -
ETDC Sample No.:

Client Sampie No. :

7832080041000
9936
SBO3STO6

ONE—DIMENSIONAL CONSOLIDATION ASTM D 2435

1T Corp. — GEOTECHNICAL LABORATORY

|

Remarks-:

Cv = Sq root method

Spec gravity assumed.




i
A

ONE;—ODQCI) MENS IONAL CONSOLIDATION ASTM D 2435
2.030
1.970 ~§‘~L_~~\
h‘\-
1.910
\\&‘\;
0
— 1.850
5 N
o 1.790 N
© \
o .7 N
> 1 ‘SQ ) ‘\P\
o’
o ' . ; , N
1.870 _',\f-.g_.~~~ _ - \\
1.810 --‘ﬁ+~;~ S
_ ‘--- h\\
1.550 T*
1.490 ‘
0.1 0.5 1 2 5 10 20 50
’ Applied Pressure - tsf
Coefficients of Consolidation {(sg.in./min.)
No. Load Cv No. Load S Cv No. Load Cv
2 0.13 0.064
3 0.25 0.036
4 0.50 0.103
S 1.00 0.031
(5] 2.00 0.066
7 4 .00 0.086
8 8.00 0.027
S 16.00 0.068
Natural Natural Dry Precons.
Saturation |Moisture [Density LL P ISp.Gr. press. & ®o
78.0 % 59.6 56.0 2.65 1.53 0. 39 2.0251
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.39 Clayey silt

_ETDC Project Name:
ETDC Project No.: 783208.0041000
ETDC Scomple No.: 9937

"Client Sample No.: SBO3STO7 -

Bechtel Jacobs Paducah

ONE-D IMENS | ONAL CONSOLIDATION ASTM D 2435

iT Cor — GEOTECHNICAL | ABORATORY

"Remarks :

|

Cv =

Sq root method

Spec gravity ossumed.




ONE-DIMENSIONAL CONSOL IDATION ASTM D 2435

2.090
\\
2.040 E\\
\
1.990
0 1.940 N
- N
g N
o 1.890
o ‘\\\
g 1.840 [ == o TR .
1.790 ; +—— *r\ TN
1.740 : \\
.
1.690
1.640 - -
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf .
Coefficients of Conso!lidotion (sqg.in./min.)
No. ‘Load Cv No. Load" Cv No. L.oad . Cv
2 0.13 0.137
3 0.25 0.109
4 0.50 0.114
S 1.00 0.140
6 2.00 0.057
7 4.00 0.030
8 8.00 0.087
9 16.00 0.071
Natural Naotural Dry : .. |Precons.
Soturation [Moisture |Density LL P Sp.Gr. press. Ce o
70.3 % 55.14_ 54.0 2.65 1.81 0.32 2.1138

TEST RESULTS

MATERIAL DESCRIPTION

Clayey silt

Compression Index = 0.32

_ETDC Project Name: Bechtel Jocobs Paducoh
ETDOC Project No.: 783208.0041000 “Remarks:
ETDC Samplie No.: 9938 Cv =
Client Somple No.: SBO3STOB

ONE-DIMENS |ONAL CONSOLIDATION ASTM D 2435

IT Corp.

~ GEOTECHNI!CAL | ABORATORY

Sq root method

Spec gravity assumed.




RN =

ONE—D | MENS |ONAL CONSOL IDATION ASTM D 2435
. 7500
_7250 ::==-=§~\\\
.7000 AN
2 .6750 ™~
-
o]
@ . 6500
© ‘\\
0 . 6250 |- N
. 6000 o
5750 .'N T — - o N
.5500 . :S;
.5250
0.1 0.5 1 2 5 10 20 - 50
Applied Pressure — tsf
Coefficients of Consolidation (sg.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.025
3 0.25 0.018
4 0.50 0.005
5 1.00 0.045
6 2.00 0.047
7 4 .00 0.035
8 8.00 0.025
g 16.00 0.021
Natural Natural Dry ' Precons.
Saturation [Moisture |Density Li Pl Sp.Gr. press. = o
87.0 % 24 .3 96.8 2.65 1.65 0.13 | 0.7389}
TEST RESULTS ] ' MATERIAL DESCRIPTI{ON
Compression index = 0.13 Clayey silt

.} ETDC Project Nome: Bechte! Jocobs Paducah
ETDC Project No.: 783208.0041000 e e
ETDC Sample No.: 9964 :
. Client Samplie No.: SB0O5STO2

ONE-DIMENS |ONAL CONSOL I DATION ASTM D 2435

| Cv = Sq..root method

Spec gravity assumed.
IT Corp. — GEOTECHNICAL LABORATORY




ONE-D IMENS |ONAL CONSOL IDATION ASTM D 2435
. 4350
. 4200
. 4050 =
\N~h
o
0 . 3900 a N
- \
o
& 3750 S
o \\
0 . 3600 h
> - \\
. 3450 ~1 T - " .\:
h.-"‘h : W\
S .3300 P —
4R B
’ .3150 : S_y
. 3000
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sg.in./min.)
No. Load Cv No. Load Cv No.] - Load Cv
2 0.13 0.051
3 0.25 0.026
4 0.50 0.011
L) 1.00 0.062
6 2.00 0.032
7 4,00 0.079
8 8.00 0.034
2] 16.00Q - 0.024
Natural Natural Dry Precons.
Soturotion [Moisture |Density LL P Sp.Gf. press. Ce o
91.3 % 15.2 113.9 2.65 4.85 0.10 | 0.4403
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.10 Clayey siit
ETDC Project Name: Bechte! Jacobs Paducah T
T ETDC Project No.: 783208.0041000 Remarks:
ETDC Sample No.: 9965 Cv = Sq. root method
@”W, Client Sample No.: SBO53T03 : '

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435

IT Cor

— GEFOTECHN!CAL LABORATORY

Spec gravity assumed.




LN

ONE-D | MENS | ONAL CONSOLIDATION ASTM D 2435

.5300
.5100
_—
~\-
.4800 ~~\\\§‘
o]
. . 4700
- N
Y \
. 4500 N\
o
0 .4300
S -
. 4100 S -t \\
. ~— N
.3900 "&J_ .
T N
.3700 T \
.3500 5 >
0.1 0.5 1 2 5 10 20 50
Applied Pressure ~ tsf
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.013
3 '0.25 0.064
4 0.50 0.020
5 1.00 0.108
6 2.00 0.069
7 4.00 0.012°
<] 16.00 0.016
Natural Notural Dry Precons,
Saturation |Moisture |Density LL P Sp-Gr. press. Co o
89.3 % 17.5 110.6 1 2.65 1.89 0.12 | 0.5206

TEST RESULTS

MATER IAL DESCRIPTION

Compression

index =

0.12

Client Saoample No.:

783208 .0041000
9958
SBO5STO4

_ETDC Project Name: Bechtel Jacobs Paducah .
ETDC Project No.: Pt
ETDC Sample No.:

Clayey silt

ONE—-DIMENS I ONAL CONSOLIDATION ASTM D 2435

1T Corp.

— GEOTECHNICAL { ABORATORY

Remarks:

Cv = Sq. root method

Spec gravity assumed.




ONE—;DH! MENS I|ONAL CONSOLIDATION ASTM D 2435
2.05
——
2.00 \s.,L
NN\
1.95 ,\\\\\
9 1.90
e 1.85 e ~ N
o TN N\
0 1.80
1.70 - \ \ :
~ TR
£ )
1 .65 ‘
1.60
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.105
3 0.25 0.089
4 0.50 0.034
5 1.00 0.090
6 2.00 0.085
7 4.00 0.032
8 8.00 0.058
9 16.00 0.017
Natural Natural Dry Precons.
Saturotion [Moisture |Density LL el Sp.Gr. press. G ®o
79.5 % 60.6 57 .4 | 2.65 8.00 0.48 2.0199
_TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.48 Cloyey silt
ETDC Projeét Name : Bechfe! Jocobs Paducoh |
ETDC Project No.: 783208.0047000 | hemarksz:
ETDC Sample No.: 89959 Cv = Sqgq. root method
£ Client Somple No.: SBO5ST0OS

ONE-DIMENS I1ONAL CONSOLIDATION ASTM D 2435

IT Corp. — GEOTECHNICAL LABORATORY

Spec gravity assumed.




A 2 3~

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435
' W
.6800
.6650
. 6400
2 16150 g
2 R
.5900
go] \N\
- o
0 .56
9 5650
. 5400  w;\~
.5150 ™
b . \\N : s
. 4900 e — \':
.4650 . -
0.1 Q.5 1 2 5. 10 20 50
Appl ied Pressure - tsf
Coefficients of Consolidotion (sq.in./min.)
No. Lead . Cv No. L.ood Cv No. Load Cv
2 0.13 0.0086
3 0.25 0.032
4 0.50 0.017
5 1.00 0.022
6 2.00 0.053
7 4,00 0.030
8 8.00 0.056
9 16.00 0.028
Naturai Natural Dry - |Precons.
Soturation [Moisture |[Density LL Pl Sp-Gr. press. Ce €o
91.5 % 22.8 100.1 _ _ 2.65 8.00 0.10 ] 0.6612
TEST RESULTS ‘ S MATERIAL DESCRIPTION
Compression Index = 0.10 ‘Clayey silt

] ETDC Project Nome: Bechtel Jocobs Paducah I

ETDC Project No.: 783208.0041000 ; T Remarks R
ETOC Sample No.: 9956 Cv = Sg. root method
Client Sample No.: SBOSSTO1 ‘ . 4

ONE—D I MENS | ONAL CONSOLIDATION ASTM D 2435

Spec grovity assumed.
IT Corp.

— GEOTECHNICAL LABORATORY




£

ONE;DA MENS IONAL CONSOL I DAT ION. ASTM D 2435
' s HAAE LM i
2.05
N
2.00 “‘!\\\\
1.95 \Srh
° 1.90
et
o
o 1.85 AN
: ~
0 1.80 v
9 .8 :
1.75. a1 \K
\\..‘. i \\
1.70 e —
~ \
.65 <
1.60 .
0.1 0.5 1 2 S 10 20 50
Applied Pressure - tsf :
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No. Load Cv No. Lood Cv
2 0.13 0.083
3 0.25 0.037
4 0.50 0.034
5 1.00 0.073
(53 2.00 0.032
7 4.00 0.079
8 8.00 0.033
=] 16.00 0.022
Natural Natural Dry Precons.
Saturation [Moisture |Density LL p|‘ Sp-Gr. press. Ce o
78.6 % 60.6 55.6 2.65 3.43 Q.42 2.0441

TEST RESULTS

MATERIAL DESCRIPTION

Compression

0.42 Clayey silt

—

Il ndex =

ETDC Project Nome: Bechtel Jocobs Poducobh.. .

ETDC Project No.: 783208.0041000 Remarks:
ETDC Sample No.: 9963 Cv = Sq.
Client Sample No.: SBO5STO6

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435

IT Corp. — GEOTECHNICAL LABORATORY

root method

Spec gravity assumed.




R U R Fol = 1= 4 -

ONE—-D | MENS IONAL CONSOLIDATION ASTM D 2435

|
1.855

1.820
_‘—\
\

1.785 g
\N~_~.
~~~
1.750 P
2 1.715
pw)
@
1.680
O,
© [ — \\ﬁ\\
- e ——— \
g 1.645 : ; _ : *h\\\‘~‘ - —
1.610 |— — . \ M \
1.575 1 N \ :
.~\ \\\
1.540
1.505
0.1 0.5 1 2 5 10 <20 50
Appl ied Pressure - tsf
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No . toad Cv No. Load Cv
2 0.13 0.084
3 0.25 0.077
4 0.50 0.076
5 1.00 0.070
6 2.00 0.0
7 4.00 0.070
8 8.00 0.034
9 16.00 0.023
Natural Natural Dry Precons.
Soturation |Moisture |Density CLb P Sp-Gr. press. Ce €o
87.1 % 59.9 59.2 2.65 3.17 0.30 1.8234
TEST RESULTS MATER!AL DESCRIPTiON
Compression !ndex = 0.30 Clayey silt
J.ETDC Project Nome: Bechtel Jocobs Peduceh———m- _
ETDC Project No.: 783208.0041000 Remarks:
ETDC Sample No.: 9962 Cv = Sq. root method -

Client Sample. No.: SBO5STO7
ONE-D IMENS | ONAL CONSOL IDATION ASTM D 2435

Spec gravity ossumed.

1T Corp. — GEOTECHNICAL LABORATORY




ONE—-D IMENS | ONAL CONSOL IDATION ASTM D 2435

1.885

——.ﬁ\

1.825

;N~
- ﬁ\n
. 795

1 .‘755 \
o~

.735 \g \

1.705 ' " : —+- =

ey

Void Ratio

1.675

1.645 -
\

: h \
1.615 n

~N

1.585
0.1 0.5 1 2 5 10 20 50
Applied Pressure — tsf = .
Coefficients of Consolidation (sg.in./min.) _
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.143
3 0.25 0.071
4 0.50 0.034
5 1.00 0.104
6 2.00 0.106
7 4.00 0.035
8 8.00 0.076
9 16.00 0.031
Natural Natural Ory Precons.
Saturation {Moisture {Density LL Pl Sp.Gr. press. S %o
89.4 % 62.7 57.4 2.865 7.42 0.27 1.8569
TEST RESULTS L MATERIAL DESCRIPTION
Compression Index = 0.27 Clayey silt
ETDC Project Nome: Bechte!l Jacobs Paducah
TETDC Project N& T3 7832080041000 Remaorks™

ETDC Somple No.: 9957 Cv = 5g. root method
Client Sample No.: SBOSSTOS - .

ONE-~-DIMENS | ONAL CONSOL IDATION ASTM D 2435

Spec grovity assumed.




ONE-DIMENS IONAL CONSOL IDATION ASTM D 2435
. 7200
T
. 7000
--
6800 N
. \\\\\
0 . 6600
-+ \
o
x . 6400 N
- N
0 . 6200
>
. OO0
N\
. 5800
e —— \
. 5600 -
. 5400
0.1 : 0.5 1 2 5 10 20 50
: Applied Pressure - tsf
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No . Load Cv No. Load Cv
2 0.13 0.060
3 0.25 0.036
4 0.50 0.098
5 1.00 0.126
<] 2.00 0.100
7 4 .00 0.092
8 8.00 0.133
9 16.00 0.129
‘Notural Natural Dry Precons.,
Saturotion [Moisture |Density LL Pl Sp-Gr. press. Ce o
93.1 % 25.1 : 96.7 2.65 8.00 0.13 0.7135
TEST RESULTS MATERIAL DESCRiPTION
Compression Index = 0.13 Silty clay
ETDC Project Name: Bechtel Jocobs Paoducah — — o W
—~ETRC—Project—NoT+—783208 0041000 Remarks:
ETDC Sampie No.: 10027 ’ Cv = Sq. root method
Client Sample No.: SB0OBSTO1

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435
Spec grovity ossumed.

IT Corp. — GEOTECHNICAL LABORATORY




ONE-D [MENS |ONAL CONSOL IDATION ASTM D 2435
2.05
2.00 .1
\\
-
1.95 ‘h#
° 1.90
o]
o
2 1.85 \\\
o S \
o 1.80 ~“4~ N\
> . iy '\\;
1.75 h\\~5>~§- \$ A
N
1.70 -~L~?\g\ N
Vi TS
’ 1.65
1.60 : :
O.1 0.5 1 2 5 10 20 50
Applied_Pressure - tsf
Coefficients of Consolidation (sq.in./min.)
No. Load Cv - |No. Load Cv No . Load Cv
2 0.25 0.115
3 0.50 0.040
4 1.00 0.152
S 2.00 0.115
6 4.00 0.124
7 8.00 0.032
8 16.00 0.07¢
Naotural Natural Dry \ ;;;SS;;:V
Saturation |Moisture |Density LL el Sp.Gr. press. Ce ?b
78 .5 % 59.7 55.5 2.65 4.11 0.33 | 2.0154
TEST RESULTS , MATERIAL DESCRI!PTI!ON
Compression Index = 0.33 Silty clay

ETDC Project Name: Bechte! Jocobs Paducah

ETDC Project No.: 783208.0041000 » "Remarks:

ETDC Sample No.: 10025
Client Sample No.: SBOSSTO3

ONE-DIMENS I ONAL CONSOLIDATION ASTM D 2435

iIT Corp.

— GEOTECHNICAL LABORATORY

- ) Cv = Sq. root method

Spec graovity assumed.




ONE-;EI%CI) MENS I1ONAL CONSOLIDATION ASTM D 2435

.7700
. 7450 ——
. 7200
--
o N
i . 6950
3>
O \
x .6700
o ‘k\\\
-0 . 6450 N
> : \\
T. 6200 ‘A\
N
. 5850 P
e —— \
.5700 —— \
.5450
0.1 0.5 1 2 5 10 20 S0
Applied Pressure -~ tsf
Coefficients of Consolidation (sg.in./min.)
No. Load Cv No. Load Cv No . Load Cv
2 0.13 0.054
3 0.25 0.035
4 0.50 0.095
5 1.00 0.105
6 2.00 0.123
7 4 .00 0.125
8 8.00 0.126
2} 16 .00 0.038
Notural Natural Dry Precons.
Saturation |Moisture |Density LL P Sp.Gr. press. Ce o
264.3 % 74.8 68.0 2.65 8.00 0.14_ ] 0.7498

TEST RESULTS

MATERIAL DESCRIPTION

Compression

Index 0.14

Clayey silt

~ETDC—Project—Name: Bechtet docobs Paducah
ETDC Project No.:
ETDC Sample No.:

Client Sample No.:

9992
bDBO2S

TO1

783208 .0041000

Remarks:
Cv Sq.

1T Corp.

ONE-DIMENS 1ONAL CONSOLIDATION ASTM D 2435

— GEOTECHNI|ICAL LABORATORY

root method

Spec gravity assumed.

L

~




£

i st

ONE—-D | MENS | ON.
.B6350 -

L]CQNSQLIDATlon ASTM D 2435

.6150 (e
-\
.5950
.5750 \\
0 .5550 N\
” N
o)
& . 5350
o
] . 5150
N .
- \ .
. 4950 \\ -
TN N\
. 4750 ~5~<;Q \\\
. 4550 o~
. 4350
0.1 0.5 1 2 5 10 20 50
o _Applied Pressure - tsf
Coefficients of Consolidotion (sqg.in./min.)
No. Load Cv No. Load | Cv No . L.oad Cv
2 0.13 0.054
3 0.25° 0.036
4 0.50 0.112
5 1.00 0.104
6 2.00 0.111
7 4.00 .0.083
8|  8.00 0.091
o] "16.00 0.081
Natural Natura!t Dry ' Precons.
Saturation |Moisture |Density LL P Sp.Gr. press. Ce o
96.6 % 22.5 102.344& 2.65 7 .30 0.17‘;_9.6165
TEST RESULTS MATERIAL DESCRIPT{ON

Compression

Index = 0.17

ETDC Project Name:
ETDC Project No.:
ETDC Sample No.:

Client Saomple No.:

Clayey silt

Bechtel -Jocobs- Paducah
'783208.0041000

9993 |
DBO2STO03

Remarks:
Cv = Sq.

ONE-DIMENS JONAL CONSOLIDATION ASTM D 2435

IT Corp.

— GEOTECHNICAL LABORATORY

rcot method

Spec gravity aossumed.




ONE;([%(I)MENSIONAL CONSOL IDATION ASTM D 2435

2.030
ﬁ-a“\
.
1.980 P
1.930 \\
° 1.880 N
o N
o
@ 1.830
.o
] 1.780 \\
> ' \\
1.730 e . S\
, . . ,*~N~~\\\‘ \
1.680 - N\
\\ \ e
1.630 oy
1.580 .
0.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf
Coefficients of Consolidation (sq.in./min_)
No. Load Cv No . Load Cv No. Load Cv
2 0.25 0.063
3 0.50 0.039
4 1.00 0.144
5 2.00 0.146
6 4.00 0.165
7 8.00 ©.137
8 16.00 0.030
Natural Natural Dry Precons.
Saturation |Moisture |Density LL Pl Sp.Gr. press. Ce o
80.0 7% 61.4 54.7 2.65 6.51 0.43 2.0346
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.43 Clayey silt

ETDC Project Name: Bechtel Jacobs Paducoh
ETDC Project No.:
ETDC Sample No.:
Client Sample No.:

9995

DBO2STOS -

783208.0041000

ONE-D IMENS IONAL CONSOLiIDATION ASTM D 2435

IT Corp.

— GEOTECHN I CAL LABORATORY

Remarks:

Cv = Sq. root me;hod

Spec qgrovity assumed.

ke -




ONE-D IMENS |ONAL CONSOL IDATION ASTM D 2435

2.015 b'—*‘-ﬂj(gs.
h~~“~~§k
1.960
1.905 ‘\\\
A 1.850
)
5 N
o 1.795
5 N
0 1.740
> .
1.685 }—-— -~ - -
1.630 3‘\;
T \\\
1.575 ™ X
1.520
Q.1 0.5 1 2 5 10 20 50
Applied Pressure - tsf ,
Coefficients of Consolidotion (sq.in./min.)
No. Load Cv No. Load- . Cv No. Load Cv
3 0.25 0.029
4 0.50 0.011
S 1.00 0.073
6 2.00 0.029
7 4 .00 0.075
8 8.00 0.034
9 16.00 0.022
Natural Notura)l Dry Precons.
Scoturotion fMoisture |Density LL P! Sp.Gr. press. Ce o
75.4 % S58.2 S54.3 4.88 0.53 2.0448
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.53 Clayey silt

ETDC Project Name: Bechtel Jocobs Paducah
ETDC Project No.: 783208.0041000

ETOC Somple No.: 9979

Client Sample No.: DRO2STO7

Remarks:

Cv = Sq. root method

ONE-DIMENS | ONAL CONSOLIDATION ASTM D 2435

IT Corp. — GEOTECHNICAL LABORATORY I

Spec grovity assumed.




ONE1—([5)6(§ MENS IONAL CONSOL IDATION ASTM D 2435

1.625
1.590
—
1.555
2 1.520
ey
& \
1.485 -~
= —
0 1.450 . =
> g .\
‘1.415 . g \
1.380 N
| L\
1.345 ‘\
1.310
o.1 0.5 1 2 5 10 20 50
Applied Pressure ~ tsf
Coefficients of Consolidotion (sg.in./min.)
No. Load Cv No. Load Cv No . Load Cv
2 0.25 0.001
3 0.50 0.038
4 1.00 0.029
S 2.00 . 0.083
6 4 .00 0.033
7 8.00 0.078
8 16.00 0.016
Natural Natural Dry , Precons.
Saoturation |Moisture |Density LL Pl Sp-Gr. press. G €o
90.7 % 54.6 63.7 2.65 1.83 Q.29 1.5964
TEST RESULTS — MATER | AL DESCRIPT!ON
Compression Index = 0.29 Cloyey silt
ETDC Project Nome: Bechtel Jacobs Paducaoh .
ETDC Project No.: 783208.0041000 Remarks:
ETDC Sampfe No.: 9980 Cv = Sg. root method 7
Client Somple No.: DBQO2STOS8 E

ONE~-DIMENS IONAL CONSOLIDATION ASTM D 2435

IT Corp.

— GEOTECHNICAL LABORATORY

Spec gravity assumed.




ONE-D IMENS |ONAL _CONSOL IDATION ASTM D 2435

1.805

1.770 b
——
1.735 S

e
1.700 §§3>

\\

1.630 .~7:4=~‘= : —
I
. 1.585 [— - . . - ~\5=s<~

Void Rotio

\ TTIN

1.560 : . = -
. "‘5“4 \\\
1.525
1.490 :
0.1 0.5 1 : 2 S 10 20 50

Applied Pressure - tsf

Coefficients of Conso!idction'(sq.in;/miﬁfj%www —
No. Load Cv No. l.ood Cv No . Load Cv
2 0.13 0.024
3 0.25 0.022
4 0.50 0.019
5 1.00 0.0286
6 2.00 0.028
7 4 .00 0.033
8 8.00 0.028
9 16.00 0.023
Noturat Natural Dry Precons.
Scturation [Moisture |Density LL Pl Sp.Gr. press. Ce €o
| _B85.9 % 57.8 59.1 2.65 | 8.00 Q.30 1.7833
TEST RESULTS ) . l MATERIAL DESCRIPTION
Compression Index = Q.30 Clayey silt

ETDC Project Name: Bechtel Jacobs Paducah

ETDC Project No.: 783208.0041000 Remarks:
ETDC Sample No.: 9981 Cv = Sq. root method
Client Sample No.: DBO2STOS

ONE-Di{MENS {ONAL CONSOLIDATION ASTM D 2435

. Spec grovity assumed.
1T Corp. — CEOTECHNICAL LABORATORY




ONE-D IMENS {ONAL CONSOL IDATION ASTM D 2435

IT Cor — GEOTECHNICAL LABORATORY

Spec gravity assumed.

ONE;-QX! MENS IONAL CONSOLIDATION ASTM D 2435
1.585
1.570
1.555 \
S  1.s40 S o
+ n
o
@ 1.525 \\
o L
— N\§ \
g 1m0 T [T
. 1.495 - ‘ - \i\"
NN
1.480 \ ' .
\\ \ ’
a
1.465 \\
1.450
a.1 0.5 1 2 5 10 20 50
‘ Applied Pressure - tsf
Coefficients of Consolidation (sq.in./min.)
No. Load Cv No. Load Cv No. Load Cv
2 0.13 0.029
3 0.25 0.029
4 0.50 0.015
5 1.00 0.024
6 2.00 0.022
7 4.00 0.018
8 8.00 0.021
g 16.00 0.016
Natural Natural Dry Precons.
Soturation |Moisture |Density LL Pl Sp.Gr. press. G €o
92.6 7 54 .4 _65.0 2.65 1.74 0.09 1.5568
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.09 Clayey silt
ETDC Project Name: Bechtel Jacobs Paducah
ETDC Project No.: 783208.0041000 Remarks:
ETDC Sample No.: 9982 Cv = Sq. root method
Client Sample No.: DBO2ST10 ‘ '




ONE-;_[%C! MENS IONAL CONSOLIDATION ASTM D 2435

TEST RESULTS
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(] 1..20
g N
. h— : N
' ~~-"5::Q N
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—~ N\
1.05
1.00
0.1 0.5 1 2 5 10 20 S0
Applied Pressure — tsf ,
Coefficients of Consolidotion (§g.in./m(n.jv
No. Load Cv No . Load Cv No, Load Cv
2 0.13 0.032
3 0.25 0.023
4 0.50 0.019
5 1.00 0.028
6 - 2.00 0.025
7 4 .00 0.028
8 8.00 0.023
=] 16.00 0.020
-Natural Natural Dry : Precons.
Saturation {Moisture [Density LL P Sp.Gr. press. Ce €o
| 980.4 % 48 .6 67.7 2.65 3.85_ | 0.27 1.4237

MATERIAL DESCRIPT!ON

Compression

Ilndex = 0.27

ETDC Project Name:
ETDC Project No.
ETOC Sample No.:
Client Sampie No.:

Bechtel

9983
DBO2ZST11

Jacobs Paducah
1 783208 .0041000

Clayey silt

ONE-DIMENS IONAL CONSOLIDATION ASTM D 2435

IT Corp.

= GEOTECHNICAL L ABORATORY
L S

I

Remarks:
Cv = Sq.

root method

Spec gravity assumed.




£

9.00
RESULTS
C. ksf 0.42
$. deg 5.8
- TAN b 0.10
X  6.00 RS -
"
1]
N (06 900 00 N0 AN (SR DOV RN PSR
-
-
m ..........
-
¢ 3.00
Ko
n
1o R MEEERSUNS RERCNCIY | BFSEN W ;
o] 3.00 6.00 9.00 12.00 15.00 18.00
Norma!l Stress, ksf
SAMPLE NO. . 1 2 3
WATER CONTENT, % 28.5 28.5 28.5
Z |DRY DENSITY, pcf 94.7 97.1 94.7
= |SATURATION. 2 101.0 107.1 101.0
— |VOID RATIO 0.748 0.705 0.747
“ Z |DIAMETER, in 2.85 2.85 2.84
X HEIGHT, in 5.5 5.58 5.56
@ WATER CONTENT, % 27.1 25.4 27.9
o % [DRY DENSITY, pcf 84.7 97.1 84.7
= W |SATURATION, % 96.1 95.5 99.1%
0 VOID RATIO 0.748 0.705 0.747
v % [DIAMETER, in 2.85 2.85 2.84
o HEIGHT, in 5.55 5.58 5.56
o Strain raote, in/min 0.028 0.028 0.028
o BACK PRESSURE, ksf 0.00 0.00 0.00
e CELL PRESSURE, ksf 5.76 11.52 2.88
FAILURE STRESS, ksf 2.54 3.47 1.40
o SRS IERREIE S B PORE PRESSURE, ksf
o 5 10 15 20 |[ULTIMATE STRESS. ksf 2.54 3.47 1.40
Axial Strain., % PORE PRESSURE, ksf
f . . 4.
e or T o e ke P g
Unconsol idated undrained 3 » XS N ' '
SAMPLE TYPE: Undistubed CLIENT: Bechtel Jaocobs Poducah
DESCRIPTION: Clayey silt
PROJECT: CERCLA Cel! Seismic Assessment
LL= PL= Pl=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: Lab samp! no. ETDC-9984
REMARKS : Client sample no. CCGTSBOISTO1
PROJ. NO.: 783208 DATE: 5/17/2002
' TRIAX AL SHEAR TEST REPORTY
FIG. NO. 9984 IT CORPORATION GEOTECHNICAL LABORATORY




2.00
RESULTS o
C. ksf V.33 || ..oolooob ey ey
. deg 1.7
- TAN § 0.03 jrlsopo
~ 6.00 R . oo . B
«
1]
s
-
SR AT DA TN REAEARIETS IEURNEITN DTN BRSNS SURSERES NSRS B
n
~
g 3.00
£
wn
o B : : oot ! : Tt : . oot H :
0 3.00 6.00 9.00 12.00 15.00 18.00
Normal Stress, ksf
SAMPLE NO. 1 2 3
WATER CONTENT, % - 22.2 22.2 22.2
-&' DRY DENSITY, pcf 102.2 102.3 106.2
; SATURATION, % 85.2 95.4 105.5
— (VOID RATIO 0.618 0.618 0.558
o Z |DIAMETER, in 2.84 2.84 2.84
X HEIGHT, in 5.60 5.73 5.58
w WATER CONTENT, % 25.3 22.2 21.0
8 H |DRY DENSITY. pcf 102.2 102.3 106.2
: l_h_J SATURATION, % . 108.2 95.1 99.9
n VOID RATIO : 0.618 0.618 0.558
. Z |DIAMETER. in 2.84 2.84 2.84
° HEIGHT, in 5.60 5.73 5.58
s Strain rate, in/min 0.028 0.028 0.028
3 BACK PRESSURE, ksf 0.00 ©0.00 0.00
e CELL PRESSURE, ksf 2.88 5.76 11.52
FAILURE STRESS, ksf 2.73 3.38 3.34
o i PORE PRESSURE, ksf
0 5 10 15 20 {ULTIMATE STRESS. ksf 3.64 3.83 4.27
Axial Strain, 2 PORE PRESSURE, ksf
FA I RE. f .61 .14 14 .86
TYPE OF TEST: 21 FAltERE :sf 2 :8 2 76 11.52
Unconsol idated undrained 3 . XS - . -
SAMPLE TYPE: Undisturbed CLIENT: Bechtel Jacobs Paducah
DESCRIPTION: Clayey silt
PROJECT: CERCLA Cell Seismic Assessment
LL= PL= Pl=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: lLaob sample no. ETDC-9985
REMARKS : Client sample no. CCGTSBO1STO2
PROJ. NO.: 783208 DATE: 5/17/2002
TRIAXITAL SHEAR TEST REPORT
FIG. NO. 9985 1T CORPORATION GEOTECHNICAL LABORATORY




RESULTS
. C, ksf 0.56
oo 1y deg 2.6 [
- TAN & 0.05 |-ifidor i of i b
~ 6.00 I :‘JA: Pt R
@
n
o
A Y
-
1723
~
g 3.00 :
LR NENOAEER
w
o LR AE : R i Do Do T - R H
o) 3.00 6.00 9.00 12.00 15.00 18.00
Normal Stress, ksf
6.00 : —
SAMPLE NO. 1 .2 3
WATER CONTENT, % 30.5 30.5- 30.5
5.00 3 |DRY DENSITY, pcf 96.2 94.3 97.9
= |SATURATION, % 112.2 107.0 117.2
Z }voID RATIO 0.720 0.755 0.689
L% 4.00 Z |DIAMETER, in 2.81 2.79 2.79
t X ‘ HEIGHT, in 5.36 5.37 5.39
o WATER CONTENT, % 27.3 27.3 26.5
%  3.00 % [DRY DENSITY, pcf 86.2 94.3 97.9
> L |SATURATION, % 100.5 96.0 101.9
by VOID RATIO 0.720 0.755 0.689
L ‘¢ [DIAMETER, in 2.81 2.79 2.79
9 2.00 HEIGHT, in 5.36 5.37 5.39
o Strain rate, in/min 0.049 0.458 0.048
o 00 BACK PRESSURE, ksf 0.00 0.00 0.00
e ’ CELL PRESSURE, ksf 2.88 5.76 11.52
FAILURE STRESS, ksf 1.37 1.81 2.22
o E AN N PORE PRESSURE, ksf
0 5 10 15 20 |ULTIMATE STRESS, ksf 1.37 1.81 2.22
Axial Strain, =% PORE PRESSURE, ksf .
Ot FAILURE, ksf 4. 7.57 13.74
TYPE OF TEST: G1FAILURE k:f 2 ;: 5.76 11.52
Unconso!l idated undrained 3 — . e —
SAMPLE TYPE: Undisturbed CLIENT: Bechtel Jocobs Paducah
DESCRIPTION: Clayey SILT
PROJECT: CERCLA Cel! Seismic Assessment
Li= PL= Pi=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: Lab sompie no. ETDC-9961
REMARKS : Client samp! ID: CCGSBO2STO1
N PROJ. NO.: 783208 DATE: 4/16/02
o TRIAXIAL SHEAR TEST REPORT
FIG. NO. 9961 IT CORPORATION GEOTECHNICAL LABORATORY




12.00

RESULTS i S
C., ksf 1.81 | B
$. deg 10.8 [T 2
TAN b 0.19 | |
X 8,00 M M . H N i
o
m .
@ i
-~
e
w
L.
g 4.00
<
w
o 3 N U R DAl I - . Crrprrripreeipr i eeed
o} 4.00 8.00 12.00 16.00 20.00 24 .00
Normal Stress, ksf
12.00 - '
SAMPLE NO. 1 2 3
WATER CONTENT, % 22.5 22.5 :22.5
10.00 % [DRY DENSITY. pcf 101.8 102.4 103.3
= |SATURATION, x 95.5 96.9 99.2
Z [vOID RATIO 0.625 0.616 0.601
b 8 00 Z IDIAMETER, in 2.86 2.84 2.85
X HEIGHT, in , 5.9 5.60 5.60
@ WATER CONTENT, % 21.5 23.0 2t.1
8 6 00 > |DRY DENSITY. pcf 101.8 102.4 103.3
x W [SATURATION, X% g91.3 98.3 93.2
N VOID RATIO 0.625 0.616 0O.601
L % |[DIAMETER, in 2.86 2.84 2.85
o 4.00 HEIGHT, in 5.59 5.60 5.60
2 Strain rate, in/min 0.048 0.048 0.048
P4 5 00 BACK PRESSURE, ksf 0.00 0.00 0.00
o CELL PRESSURE, ksf 2.88 5.76 11.52
FAILURE STRESS, ksf 5.95 6.69 9.82
o AN - - PORE PRESSURE, ksf
o] 5 10 15 20 |ULTIMATE STRESS, ksf 5.94 9.82
Axial Strain, =% PORE PRESSURE, ksf
. . 12.4 1.34
e o T T At ket e 1z 1
Unconsol idated undrained 3 » 1S Z . ' N
SAMPLE TYPE: Undisturbed CLIENT: Bechtel. Jacobs Paducah
DESCRIPTION: Clayey SILT
PROJECT: CERCLA Cel! Seismic Assessment
LL= PL= Pl=
SPECIFIC GRAVITY= 2.65  ||SAMPLE LOCATION: Lab sample no. ETDC-9960
REMARKS : Client sampile ID CCGTSBO2ST02
PROJ. NO.: 783208 DATE: 4/15/02
v TRIAXIAL SHEAR TEST REPORT
FIG. NO. 9960 1T CORPORATION GEOTECHNICAL LABORATORY




12.00

Unconsol idoted undrained
SAMPLE TYPE:
DESCRIPTION:

Undisturbed
Clayey silt

LL= PL= Pl=
SPECIFIC GRAVITY= 2.65
REMARKS :

FIC. NO. 9986

RESULTS v | © b e
C., ksf Q.89
$. deg 10.8
TAN b 0.19
X 8.00 |—— e
@
1]
Q
1 .
bt
n
— ¥
S 4.00
L
73]
0 R 3 R RS b
o) 12.00 16. 20.00
Norma!l Stress, ksf
12.00
SAMPLE NO. 1 2 3
- IWATER CONTENT, % 16.2 16.2 16.2
10.00 Z [DRY DENSITY, pcf 114.8 116.7 116.9
~ |SATURATION, Z 97.6 103.2 103.8
"~ lvoip RATIO 0.441 0.417 0.415
w 8.00 Z IDIAMETER, in 2.84 2.82 2.84
X ’ HEIGHT. in 5.62 5.58 5.60
o WATER CONTENT., % 19.2 17.6 17.4
¢ 6.00 t» |DRY DENSITY, pcf 114.8 116.7 116.9
= Li |SATURATION, % 115.4 112.0 110.7
" VOID RATIO 0.441 0.417 0.415
v = IDIAMETER, in 2.84 2.82 2.84
4.00 <
s .  [HEIGHT, in 5.62 5.58 5.60
o Strain rate, in/min 0.028 0.028 0.028
o > 00 BACK PRESSURE., ksf 0.00 0.00 0.00
Q CELL PRESSURE. ksf 2.88 5.76 11.52
FAILURE STRESS, ksf 3.78 4.39 7.59
o Liirapreps vy PORE PRESSURE, ksf
o} 5 10 15 20 |ULTIMATE STRESS, ksf 3.63 4.09 6.55
Axial Stroin. % PORE PRESSURE, ksf
O1 FAILURE, ksf 6.66 10.15 19.11
T F TEST: .
YPE OF TE O3 FAILURE, ksf . 2.88 5.76 11.52

CLIENT: Bechtel

PROJECT: CERCLA Cell

Ciient somple no.

PROJ. NO.: 783208

Jacobs Paducah

Seismic Assessment

SAMPLE LOCATION: Lab sample no. ETDC-9986
CCGTSBO2STO3

DATE: 5/17/2002

TRIAXIAL SHEAR TEST REFORT
IT CORPORATION GEOTECHNICAL LABORATORY




12.00 —l
RESULTS
C, ksf 7.14 '
b, deg O [ b oo ooy o
TAN §
X 8.00 p—
o
o
)
A
P R
n
e T e T e e IN
g 4.00
<
wn
o i
0 4 .00 8.00 12.00 16.00 20.00 24 .00
Normal Stress, ksf
18.00 —
: SAMPLE NO. 1
WATER CONTENT, % 23.0
15.00 é DRY DENSITY, pcf 102.6
—~ |SATURATION, % 99.7 B
. F lvoib raTIO 0.613 -
Y z N
0 12.00 = DIAMETER: N 2.85
X HEIGHT, in 5.62
a WATER CONTENT, % 18.2
S g.00 - IDRY DENSITY, pcf 102.6
: E SATURATION, % 78.6
wn vOID RATIO 0.613
v 2 |DIAMETER. in 2.85
o 6.00 HEIGHT, in 5.62
2 Strain rote, in/min 0.042
g s 00 BACK PRESSURE, ksf 0.00
CELL PRESSURE, ksf 5.76
FAILURE STRESS, ksf 14.27
fo) i B PORE PRESSURE, ksf
0 ) 10 15 20 |ULTIMATE STRESS, ksf 14.27
Axial Strain, % PORE PRESSURE, ksf
O FAILURE, ksf 20.03
TYPE OF TEST:
Unconsol idated undraoined O3 FAILURE, ksf 576
SAMPLE TYPE: Undisturbed CLIENT: Bechte! Jacobs Paducah
DESCRIPTION: Silty clay
PROJECT: CERCLA Cell Seismic Assessment
LL= PL= Pl=
SPECIFIC GRAVITY= 2.635 SAMPLE LOCATION: Laob sample no. ETDC-9932
REMARKS: Depth 8-9.4 ft. Client no. CCGTSBO3STO1
Rl
PROJ. NO.: 783208 DATE: 3/22/02
TRIAXIAL SHEAR TEST REPORT
FIG. NO. 9932 1T CORPORATION GEOTECHNICAL LABORATORY
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RESULTS
C. ksf 2.06
$. deg 16.3
- TAN b 0.29 |  cofeeol b ) b o
@
0n
[ ¥]
|
- e e
m ........
.
9 5.00
L
R R N IR N
O o Lo N M P
o] 5.00 10.00 15.00 20.00 25.00 30.00
Normal Stress, ksf
18.00 ’
SAMPLE NO. 1 2 3
" |WATER CONTENT, % 21.2 21.2 21.2
15.00 % |PRY DENSITY, pcf 104.9 106.3 106.8
= |SATURATION, % g97.4 101.0 102.5
= IVOID RATIO 0.577 0.557 0.548
b 12.00 Z IDIAMETER, in 2.86 2.85 2.86
X HEIGHT., in , 5.61 5.61 5.60
a WATER CONTENT, % 22.8 20.6 19.3
@ = |IDRY DENSITY, pcft 104.9 106.3 106.8
') 8.00 0 .
L W |SATURATION, % 104.8 98.1 93.2
0 VOID RATIO 0.577 0.557 0.548
S 6 00 2 [DVAMETER, in 2.86 2.85 2.86
o : HEIGHT, in 5.61 5.61 5.60
o Strain rate, in/min 0.056 0.040 0.040
9 5 00 BACK PRESSURE, ksf 0.00 0.00 0.00
o CELL PRESSURE, ksf 2.88 5.76 11.52
FAILURE STRESS, ksf 6.70 11.85 13.61
o B PORE PRESSURE, ksf
0 5 10 15 20 |ULTIMATE STRESS, ksf 6.70 11.85 13.861
Axial Strain, % PORE PRESSURE, ksf
FAI ] i ;
o o TesT g e et e
Unconsol idoted undrained 3 > XS 2. . Wi
SAMPLE TYPE: Undisturbed CLIENT: Bechtel Jacobs Paducah
DESCRIPTION: Silty clay
PROJECT: CERCLA Cel! Seismic Assessment
LL= PL= Pi=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: Lab somple no. ETDC-9933
REMARKS: Depth 10-11.9 ft. Client no. CCGTSRO3STO2
PROJ. NO.: 783208 DATE: 3/22/02
Curve is "best-fit". TRIAXIAL SHEAR TEST REPORT
FIG. NO. 9933 IT CORPORATION GEOTECHNICAL LABORATORY
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RESULTS ...............
C. ksf 2.83 " (" .t 0 > 1ol R
b, deg 3.3 [ 1 1 1. I T
AN B oos || b el
9 oo o e e e e e e e
"
(1]
)]
-
-t
wn
(-
S 4.00
<
"
0 4.00 + B.00 1.2.00 16.00 20.00 24.00
Normat Stress, ksf
12.00
SAMPLE NO. 1 2 3
|{WATER CONTENT, % 21.6 21.6° 21.6
10.00 < [DRY DENSITY, pcf 103.9 106.7 128.6
= |SATURATION, % 96.5 103.8 199.6
— IVOID RATI!O 0.592 0.551 0.286 A
@ 8.00 Z |DIAMETER, in 2.87 2.86 2.85 &
X HEIGHT, in 5.60 5.61 4.60
a WATER CONTENT, % 23.9 20.6 22.9
S  6.00 Y, [DRY DENSITY, pcf 103.9 106.7 128.6
I W [SATURATION, Z 107.0 99.3 212.2
n VOID RATIO 0.592 0.551 0.286
C 7 [DIAMETER, in 2.87 2.86 2.85
8 4.00 HEIGHT ., in : -5 60 5.61 4.60
9 Strain rate, in/min 0.040 0.040 0.040
3 2. 00 BACK PRESSURE, ksf 0.00 0.00 0.00
o CELL PRESSURE. ksf 5.76 11.52 15.84
FAILURE STRESS, ksf 6.33 6.86 7.57
o : R B PORE PRESSURE, ksf¥
0 5 10 15 20 {ULTIMATE STRESS, ksf 5.42 6.62 6.32
Axial Strain, % PORE PRESSURE, ksf
FAI . 18.3 .41
e o TesT Sl et rzos e me
Unconsol idated undrained 3 > XS _ ' '
SAMPLE TYPE: Undisturbed CLIENT: Bechtels Jacobs Paducah
DESCRIPTION: Silty clay
PROJECT: CERCLA Cel! Seismic Assessment
L= PL= Pl=
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: Lab sample no. ETDC-9934
REMARKS: Depth 38-40 ft. Client no. CCGTSBO3STO3
PROJ. NO.: 783208 DATE: 3/22/02 Lo
Curve is "best-fit". TRIAXIAL SHEAR TEST REPORT
FIG. NO. 9934 IT CORPORATION GEOTECHNICAL LABORATORY
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RESULTS b ool o b e
C. ksf 2.20
$, deg 3.5
; TAN 0.06 [rorprimimimifoi
X 8.00 et ‘
(,;.
[74]
e
-t
v
L.
g 4.00
<
7
O 1 M N . R
0 4.00 .00 12.00 16.00 20.00 24.00
Normal Stress, ksf
§.00
- SAMPLE NO. 1 2 3
-|WATER CONTENT, % . 23.3 23.3 23.3
7.50 Z [DRY DENSITY, pcf 103.3 101.0 103.1
—~ |SATURATION, % 102.8 96.9 102.2
= |[voip raTIO © 0.601 0.638 0.605
W &.00 Z [DIAMETER, - in 2.86 2.86 2.87
X HEIGHT, in 4.33 5.63 5.59
" WATER CONTENT. % 24.3 24.5 24.4
2 4.50 5, IDRY DENSITY, pcf 103.3 101.0 103.1
s W |SATURATION, % 106.9 101.8 107.0
" VOID RATIO 0.601 0.638 0.605
SN 7 [DIAMETER, in 2.86 2.86 2.87
o . HEIGHT, in 4.33 5.63 5.59
o Strain rote, in/min 0.045 0.045 0.045
S 1.s0 BACK PRESSURE, ksf 0.00 0.00 0©.00
o CELL PRESSURE, ksf 5.76 11.52 15.84
FAILURE STRESS, ksf 5.28 6.53 6.51
o PORE PRESSURE, ksf

0 5 10

Axial Strain,

20 [ULTIMATE STRESS, ksf 4.74 5.26 5.24

PORE PRESSURE, ksf
Sy FAILURE, ksf 11.04 18.05 22.35

TYPE OF TEST:

~Unconsol idoted undrained
SAMPLE TYPE: Undisturbed
DESCRIPTION: Silty clay

LL= PL= Pl
SPECIFIC GRAVITY= 2.65

REMARKS: Depth 40-42.3 ft.

Curve is ""best-fit".

FIG. NO. 9935

T3 FAILURE, ksf '5.76 11.52 15.84

CLIENT: Bechtel Jacobs Poducah

PROJECT: CERCLA Cell Seismic Assessment

SAMPLE LOCATION: Lab sampie no. ETDC-993%5
Client no. CCGTSBO3STO4

PROJ. NO.: 783208 DATE: 3/22/02
' TRIAXIAL SHEAR TEST REPORT

1T CORPORATION GEOTECHNICAL LABORATORY
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RESULTS

C, ksf 0.76

. deg 12.1

TAN b 0.21

8

.00 12.00 16.00 20.00 24 .00

Normo!l Stress, ksf
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o 4.00
et
°
>
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Axial Strain,

S 10 18
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TYPE OF TEST:

Unconsol idated undrained

SAMPLE TYPE:
DESCRIPTION:

Undisturbed
Ctltayey SILT

LL= PL= Pi=
SPECIFIC GRAVITY= 2.65

REMARKS :

FIG. NO. 9956

SAMPLE NO. ' 1 2 3
WATER CONTENT. % 22.3 22.3 22.3

Z [DRY DENSITY. pcf 100.7 106.6 103.0

= |SATURATION, % 91.8 106.8 97.4

Z |voiD RATIO 0.643 0.552 0.606

Z |OIAMETER, in 2.84 2.84 2.85
HEIGHT, in 5.58 5.54 5.37
WATER CONTENT, % 22.8 23.7 22.0

> |DRY DENSITY, pcf 100.7 106.6 103.0

L |SATURATION, 7 %4.0 113.9 96.1
VOID RATIO 0.643 0.552 0.606

2 IDIAMETER, in 2.84 2.84 2.85
HEIGHT, in 5.58 5.54 5.37

Strain rate, in/min 0.047 0.046 0.046

BACK PRESSURE, ksf 0.00 0.00 0.00

CELL PRESSURE, ksf 2.88 5.76 11.52

FAILURE STRESS, ksf 4.03 4.05 8.19
PORE PRESSURE, ksf

ULTIMATE STRESS, ksf 4.03 4.63 B8.19
PORE PRESSURE, ksf

G FAILURE. ksf ' 6.91 9.81 19.71

O3 FAILURE, ksf 2.88 5.76 11.52

CLIENT: Bechtel Jacobs

PROJECT: Paducah

SAMPLE LOCATION: Lab sample no. ETDC-9956
Client samplie ID CCGTSBOSSTO!

,/fm
PROJ. NO.: 783208 DATE: 4/2/02 ‘
TRIAX AL SHEAR TEST REPORT

IT CORPORATION GEOTECHNICAL LABORATORY
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RCSULTS T
C. ksf 0.21 ||
$. deg 8.5 -
- TAN b 0.15 ||
Y 600 oLl T Do
o
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& 3.00 ——
DAl ENERVRER SENNIA NEAVAROE NS
n
o) 3.00 6.00 8.00 12.00 15.00 18.00
Normal Stress, ksf
6.00 , —
SAMPLE NO. 1 2 3
-+ |WATER CONTENT., Z 23.0 23.0 23.0
5.00 g DRY DENSITY, pcf 104.1 100.4 102.8
Z |SATURATION, 3 103.4 94.2 100.1
~ |voID RATIO 0.500 0.647 0.609
v 4.00 Z |DIAMETER, in 1.99 2.02 1.99
X HEIGHT, in 3.71 3.98 3.93
" WATER CONTENT, % 25.7 25.0 23.6
9 3.00 t; |DRY DENSITY, pcft 104.1 100.4 102.8
x L |SATURATION, % 115.3 102.3 102.6
" VOID RATIO 0.580 0.647 0.609
N 2 |IDIAMETER, in 1.98 2.02 1.99
s 2.00 HEIGHT, in 3.71__3.98 3.93
Rod Strain rate, in/min 0.040 0.038 0.040
5 1.00 BACK PRESSURE, ksf 0.00 0.00 0.00
e CELL PRESSURE, ksf 2.88 5.76 11.52
FAILURE STRESS, ksf 0.85 3.55 4.03
o Lil : Gl AN PORE PRESSURE, ksf
0 5 10 15 20 |ULTIMATE STRESS, ksf 1.46 3.55 4.03
Axial Strain, % PORE PRESSURE, ksf
FAL £ .7 L3115,
ree o e v n e
Unconsol idoted undroined 3 B e st o
SAMPLE TYPE: Undistubed CLIENT: Bechtel Jacobs Poducah
DESCRIPTION: Ciayey SILT
PROJECT: CERCLA Cell Seismic Assessment
LL= PL= Pil= .
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: Lab sample no. ETDC-9964
REMARKS : Client somple IDL CCGTSBO5SSTOZ
PROJ. NO.: 783208 DATE: 4/16/02
TRIAXIAL SHEAR TEST REPORT
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1.0 INTRODUCTION

This report contains the results of Cone Penetration Testing with seismic wave
velocity measurements conducted at the United States Energy Center facility in
Paducah, Kentucky. The program consisted of fourteen CPT soundings to
depths ranging from 6.76 feet to 70.01 feet below the existing ground surface.
The soundings included downhole seismic testing. Gregg In Situ's 25 Ton CPT
rig and 22 Ton RHINO track rig with associated tooling were used for the CPT
soundings. A data acquisition system collected information from the cone as it
penetrated the soils. The scope of work was completed at the direction of SAIC
personnel. The investigation program was conducted from February 13 to March
7, 2002. Other project assignments included soil sampling. This report
addresses only the CPT and downhole seismic testing conducted.

2.0 FIELD EQUIPMENT AND PROCEDURES
2.1  Electric Cone Penetration Testing

The Cone Penetration Tests (CPT) were performed using GREGG IN SITU of
Summerville, South Carolina using an integrated electronic cone system. The

-CPT soundings were performed in general accordance with ASTM D5778-95 and

industry standards.

A 20-ton compression type cone was utilized at this site. The 20-ton cone has a
tip area (Ac) of 15cm? and a friction sleeve area of 225 cm?. A pore water
pressure transducer and filter is located directly behind the cone tip. The 5.0 mm
filter element is composed of a porous plastic and is saturated in glycerin under
vacuum pressure prior to use. An illustration of the cone is shown in Figure 1.

The GREGG IN SITU cone is designed with an equal end area friction sleeve
and a tip net area ratio, a, of 0.85 (based on A; equal to 15cm?). The net area
ratio, a, has been verified in the laboratory by subjecting the cone to a known
pressure then measuring the load recorded on the tip. The net area ratio can
then be calculated by dividing the measured pressure on the tip by the known
applied pressure.

The GREGG IN SITU cone was equipped with three geophones orientated along
the X, Y and Z axis of the cone used for measuring shear and compression
waves generated at the ground surface. The shear and compression wave forms
generated were recorded by an electronic oscilloscope and stored by the data
acquisition system. Compressive waves were not reported due to the shallow
water table at the site.

GREGG IN SITU
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The cone is capable of recording the following parameters at 2-cm and 2.5cm
depth intervals:

Tip Resistance (9e)
Sleeve Friction (fs)
Dynamic Pore Pressure  (uy)

Due to the inner geometry of the cone, the measured tip resistance (qc) is
influenced by the ambient pore water pressure. This effect is commonly referred
to as the “unequal area effect”. Therefore, a corrected total cone tip resistance
(qv) is utilized for CPT correlations, where:

Qr=qc + (1-a) x uz

where: Q¢ is the recorded tip stress
a is the net area ratio (Based on Laboratory Measurements )
Uz is the dynamic pore pressure measured just behind the tip

Triaxiat Geophones
or Accelerometer
(Vp &Vs)

—ed—— inclinometer (I)

4 Thermistor (T)

Friction Sleeve (Fg)

Load Cells

Pore Pressure
Transducer (uz)

Porous Fiiter
Element

Cone Tip{4.)

Figure 1
Gregg In Situ Cone Penetrometer
(Type 2 Shoulder Cone)
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Complete sets of baseline readings were taken prior to and after the soundmg to

determine temperature shifts and any zero load offsets. Establishing
temperature shifts and load offsets enables corrections to be made to the cone
data where necessary.

The CPT soundings were advanced using GREGG IN SITU’s 25 ton CPT rig and
22 Ton RHINO track rig and associated tooling.

3.0 CONE PENETRATION TEST DATA AND INTERPRETATION

3.1 CPT Data

The CPT testing program has been summarized in Table 1.

" Table 1
CPT Testing Summary
oundin Soundi | 3,42l Depth
SNumbeI? Dnagt’e (Feet)p Tested Parameters
CCGT-SCO01 2/15/02 - 59.12 e, fs, U2, Seismic
CCGT-03 2/14/02 51.97 e, fs, U2, Seismic
CCGT-04 2/14/02 70.01 e, fs, Uz, Seismic
CCGT-SC05 2/15/02 54.07 Je. fs, Uz, Seismic
CCGT-08 2/13/02 69.03 de, fs, U2, Seismic
CCGT-SC09 2/13/02 6.76 e, fs, U2, Seismic
CCGT-SCO09A | 2/13/02 66.01 e, fs, U2, Seismic
SCPT-SB04 3/07/02 34.86 de, fs, U2, Seismic
SCPT-SB07 3/07/02 17.72 e, fs, Uz, Seismic
SCPT-SBO7A | 3/07/02 16.49 " Qg, fs, U2, Seismic
SCPT-340L2 | 3/06/02 51.02 qe, fs, Uz, Seismic
SCPT-340L3 3/05/02 51.05 e, fs, Uz, Seismic
SCPT-560L2 3/06/02 | 37.96 Jc, Ts, Uz, Seismic

The cone penetration test data and pore pressure measurements are presented
in graphical form in Appendix A. Penetration depths are referenced to the
existing ground surface at the time of the investigation.

The inferred stratigraphic profile at each CPT test location is included with this
report. The stratigraphic soil type behavior interpretations are based on

GREGG IN SITU -
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relationships between q, fs, and u,. The friction ratio (fs/q:) is a calculated
parameter that is indicative of soil behavior and is therefore used to identify the
soil behavior type.

Generally, cohesive soils have high friction ratios, low cone bearing and generate
large excess pore water pressures. Cohesionless soils have lower friction ratios,
high cone bearing and generate little in the way of excess pore water pressures.
In this report, the classification of soils is based on the correlations developed by
Robertson (1990) shown in Figure 2.

GREGG IN SITU
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3.2 PORE PRESSURE DISSIPATION TEST RESULTS

Pore water pressures are monitored in order to measure hydrostatic water
pressures and approximate the depth to the groundwater table. Pore pressure
dissipations were automatically recorded at 5-second intervals and where
appropriate during pauses in the penetration. Often, complete dissipations are
conducted at selected depths. Select pressure dissipations from the soundings
advanced for this investigation have been included in Appendix B.

3.3 CPT INTERPRETATION SUMMARY

Generalized summaries have been generated for the soil parameters with
respect to depth. These methods are based on general geotechnical
engineering principles and current literature being published in the discipline of
CPT technologies. These output files have are presented as both importable (ie.
to spreadsheet) or printable files. A listing of definitions and interpretation
methodologies is presented in the Appendix C.

The interpretations of soils encountered are conducted using correlations
developed by Robertson, 1990. It should be noted that it is not always possible
to clearly identify a soil type based on q. fs and u,. In these situations,
experience and judgement and an assessment of the pore pressure dissipation
test data should be used to infer the soil behavior type.

4.0 SEISMIC TEST DATA AND INTERPRETATION

The seismic equipment and procedures used in this investigation, in general,
were as developed at the University of British Columbia and reported by
Rice(1984), Laing (1985) and Robertson et al (1986). The procedure has been
incorporated into the CPT test and conducted at select depth intervals as
directed in the field.

Seismic shear waves were generated by striking a steel beam being held down
by a hydraulic stabilizer on the CPT rig. The beam was 8.4 feet long, six inches
wide and six inches deep. The beam was struck with a twenty-pound sledge
hammer which automatically triggers an armed data acquisition system on the
CPT rig.

For shear wave generation, the beam was struck in a horizontal direction, parallel
to the active axis of the transducer, first from the right side of the rig and then
from the left side. The wave traces were recorded using a digital oscilloscope
onboard the data acquisition system. Each wave is inspected in the field and the
procedure repeated if the signatures were questionable.

GREGG IN SITU
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After each pair of shear waves traces were recorded, inspected and saved, the
~ two traces were overlain on a digital oscilloscope screen and common arrival
times, based in equivalent peaks, were selected.

Similarly, compressive waves were generated by striking a steel plate embedded
in the ground. The plate was located approximately 5.5 feet from the sounding
location. Analysis and interpretation were conducted as with the shear
waveforms. Compression waveforms and velocities have not been included in
this report as the data was determined to be void due to the shallow groundwater
table encountered at the project site.

Seismic trace stacks plotting time versus depth, Wave Velocity Calculations and
Profiles are included in Appendix D.

5.0 DATA DISKETTE

The enclosed data diskette contains the data files recorded and generated for
this testing program. The following table details the different files.

Files on Data Diskette

File Extension File Description

COR Gregg format CPT file:

Column 1: Depth (m)

Column 2: Tip Resistance — q, (tsf)

Column 3: Sleeve Friction ~ f; (tsf)

Column 4: Dynamic Pore Pressure - u, (psi)

PPD " Pore Pressure Dissipation File
SRI Interpretation File (Savannah River Format)
IFI Interpretation File Importable

These files and parameters were generated for 023CS01.*, 023CS02.* etc. The
Data Diskette is included in Appendix E.

GREGG IN SITU
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CPT SOUNDING SUMMARY

United States Energy Center
Paducah, Kentucky
Sounding Date Depth
CCGT-SC01 2/15/2002 59.12
CCGT-02 2/14/2002 61.42
CCGT-03 2/14/2002 51.97
CCGT-04 2/14/2002 70.01
CCGT-SCO5 2/15/2002 54.07
CCGT-08 2/13/2002 69.03
CCGT-SC09 2/13/2002 6.76
CCGT-SCO9A 2/13/2002 66.01
SCPT-340L2 3/6/2002 51.02
SCPT-340L3 3/5/2002 51.05
SCPT-560L2 3/6/2002 37.96
SCPT-SB04 3/7/2002 34.86
SCPT-SB07 3/7/2002 17.72
SCPT-SBO7A 3/7/2002 16.49

All depths referenced in feet from the existing ground surface.
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gé Gregg In Situ

Environmental and Geotechnical Site Investlgatrons

GREGG iIN SITU’s interpretation routine should be considered a calculator of current published CPT
correlations and is subject to change to reflect the current state of practice. The interpreted values are
not considered valid for all soil types. The interpretations are presented only as a guide for geotechnical
use and should be carefully scrutinized for consideration in any geotechnical design. Reference to
current literature is strongly recommended.

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a
user specified interval (typically 0.25m). Note that q. is the recorded tip value and that g is the tip stress
corrected for dynamic pore pressure effects. Since all GREGG IN SITU cones have equal end area
friction sleeves, pore pressure corrections to sleeve friction, f;, are not required.

The tip correction is: Gt=qc+ (1-a) ey

where: q; is the corrected tip load
qc is the recorded tip load
uq is the recorded dynamic pore pressure (typically in the u, position)
a is the Net Area Ratio for the cone (typically 0.85 for GREGG IN SITU cones)

Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can be
obtained from CPT pore pressure dissipation tests). The stress calculations use unit weights assigned to
the Soil Behavior Type zones or from a user defined unit weight profile.

Details regarding the interpretation methods for all of the interpreted parameters are given in Table 1.
The appropriate references referred to in Table 1 are listed in Tabie 2.

 The estimated Sorl Behavror Type is based on the charts developed by Robertson and Campanella
shown in Figure 1.

Table 1 CPT Interpretation Methods

Interpreted Description Equation
Parameter
Depth mid layer depth
A9 Q Averaged corrected tip (q) o 1e
Angf =— Z Qf
Awgf; Averaged sleeve friction (f; '
" ® Angs == Z Fs.
AR A fcionreio Ry S SR
Vo Ry veraged ) AvgRF =100% o Y8FS
o veQt
Avg Uy Averaged dynamic ressure (ug)
" porep AvgUd = ZUd
SBT Soil Behavior Type as defined by Robertson and Campanelia

ek e




CPT Iinterpretations

uUwt.

TStress

EStress

Ueq

Cn

{N1)eo

A(N1)eo

(N1 )Bucs

Su

Bq

Rfn

SBTn

Qct

QciN

Unit Weight of solil determined from:
1) uniform value or
2) value assigned to each SBT zone
3) user supplied unit weight profile

Tokal vertical overburden stress at mid layer depth

Effective vertical overburden stress at mid layer depth
Equilibrium pore pressure determined from:
1) hydrostatic from water table depth
2) user supplied profile
SPT N, overburden correction factor
SPT N value at 60% energy calculated from QUN ratics assigned to each
SBT zone
SPT Neo value corrected for overburden pressure

Equivalent Clean Sand Correction to (N1)eo

Equivalent Clean Sand (N1)s

Undrained shear strength - Nkt is user defined.

Coefficient of permeability (assigned to each SBT zone)

Pore pressure parameter - '
Normalized Qt for Soil Behavior Type classification as defined by
Robertson, 1990

Normalized Rf for Soil Behavior Type classification as defined by
Robertson, 1990

Normalized Soil Behavior Type (slightly modified from that published by
Robertson, 1890. This version includes all the soil zones of the original
non-normalized SBT chart - see Figure 1)

Normalized Qt for seismic analysis

Dimensioniess Nomalized Qt1

TStress = Z v.h

where y is layer unit weight

h;is layer thickness

EStress = TStress — Ueg

Cn=(a'yjﬂ‘5
where o/ isintsf
05<C,<20

N;lso =>C-I1v "Nao

KSPT

AN = N o (N1,

sPT

| Where: Kepr is defined as:

0.0 for FC <5%
0.0167 « (FC - 5) for 5% <FC < 35%
0.5 for FC > 35%

FC- Fin&s Content in %
(N1)eoes = (N1)eo + A(N1)so

Su= gi—“ X%

kt

v

Rfin=100% S
Ot -oy

Q1 =Q; » (Pa¥G,)**

where:  Pa= atm. pressure

G =0 /Pa
where.  Pa= atm. pressure

=




CPT Interpretations

ﬁ AQCc1N1 Equivalent clean sand correction AgelV = Kepr o gelN 5
i 1-Kepr
et
Where: Kcpr is defined as:
0.0 for FC <5%
0.0267 » (FC - 5) for 5% <FC <35%
0.5 for FC > 35%
FC - Fines Content in %
"QciNes Clean Sand equivalent Q1N gciNcs = gciN + Aqe TN 5
I Soil index for estimating grain characteristics Ic=[(347 - logQF + (log F+ 1.22° [© 5
FC Fines content (%) FC=1.75(1c>%°) - 3.7 8
FC=100forlc > 3.5
FC=0 forlc<126
, FC=5%if1.64<Ic<2.6ANDRM<0.5 |
PHI Friction Angle Campanella and Robertson 1
Durunogiu and Mitchel
o ~ Janbu
Dr Relative Density Ticino Sand 1
Hokksund Sand
Schmertmann 1976
e . Jamiolkowski - All Sands
_OCR Over Consolidation Ratio 1
State 9
Parameter .
CRR Cyclic Resistance Ratio 7




CPT Interpretations

Cone Bearing (bar), Qt

dit - Ovo
Ovo

Nor

1000

100

9

0.1

Non-Normalized Classification Chart

T 2 3 5 6 7
Friction Ratio (%), Rf

Normalized Classification Chart

1 10

Normalized Friction Ratio _fS__ x 100%
Gt~ Svo

Figure 1
Non-Normalized and Normalized Soil Behavior Type
Classification Charts




CPT Interpretations

Table 2 References

No. Reference

1 Robertson, P.K. and Campanella, R.G., 1986, “Guidelines for Use, Interpretation and Application of the
CPT and CPTU", UBC, Soil Mechanics Series No. 105, Civil Eng. Dept., Vancouver, B.C.,
Canada

2 Robertson, P.K., Campanelia, R.G., Gillespie, D. and Greig, J., 1986, “Use of Piezometer Cone Data”,
Proceedings of InSitu 86, ASCE Specialty Conference, Blacksburg, Virginia.

3 Robertson, P.K. and Campanella, R.G., 1989, “Guidelines for Geotechnical Design Using CPT and
CPTU", UBC, Soil Mechanics Series No. 120, Civil Eng. Dept., Vancouver, B.C., Canada

4 Robertson, P.K., 1990, “Soil Classification Using the Cone Penetration Test”, Canadian Geotechnical
Journal, Volume 27.

5 Robertson, P.K. and Fear, C.E., 1995, “Liquefaction of Sands and its Evaluation”, Keynote Lecture, First
International Conference on Earthquake Geotechnical Engineering, Tokyo, Japan.

6 GREGG IN SITU Intemal Report S ' o

7 Robertson, P.K. and Wride, C.E., 1997, “Cyclic Liquefaction and its Evaluation Based on SPT and CPT",
NCEER Workshop Paper, January 22, 1997

8 Wride, C.E. and Robertson, P.K., 1997, “Phase Il Data Review Report (Massey and Kidd Sites, Fraser

N . River Delta)’, Volume 1 - Data Report (June 1997), University of Alberta. _
9 Plewes, H.D., Davies, M.P. and Jefferies, M.G., 1992, “CPT Based Screening Procedure for Evaluating

Liquefaction Susceptibility”, 45th Canadian Geotechnical Conference, Toronto, Ontario,
October 1992.
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EGG Shear Wave Velocity Calculations
, Site 3A Seismic Assessment -- Paducah, Kentucky
L] CCGT-01

Geophone Offset: 0.66 Feet
Source Offset: 1.67 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (R/s) (feet)
6.17 5.51 5.76
9.05 8.39 8.56 © 280 6.20 451.2 6.95
12.00 11.34 11.47 291 5.83 498.8 9.87
15.02 14.36 14.46 - 299 5.26 569.3 12.85
18.04 17.38 17.46 3.00 3.95 760.3 15.87
20.99 20.33 20.40 2.94 2.63 1117.3 18.86
24,01 23.35 23.41 3.01 3.01 1000.4 21.84
27.03 26.37 26.43 - 301 4.32 697.5 24.86
30.04 29.38 29.43 3.00 3.76 799.1 27.88
32.96 32.30 32.35 292 3.01 968.7 30.84
36.01 35.35 35.39 3.05 3.57 853.3 33.83
39.03 38.37 38.41 3.02 3.20 942.8 36.86
42,05 41.39 41.43 3.02 3.00 1005.8 39.88
44.97 44,31 44.35 2.92 3.01 969.4 42.85
48.08 47.42 47.45 3.11 2.45 1268.5 45,87
51.04 5038 | 50.41 296 3.38 875.2 48.90
53.96 | 53.30 53.33 292 2.44 1196.1 51.84
: 56.97 5631 | 5634 . 3.01 3.39 887.5 54.81
| so11 58.45 58.48 2.14 1.88 1137.8 57.38




EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky

CCGT-02
Geophone Offset: 0.66 Feet
Source Offset: 1.67 Feet
Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.04 5.38 5.64
9.12 8.46 8.63 2.99 4.14 722.3 6.92
12.00 11.34 11.47 2.84 5.83 487.0 9.90
15.09 14.43 14.53 3.06 5.45 562.2 12,89
18.04 17.38 17.46 2.93 2.82 1040.4 15.91
20.99 20.33 20.40 2.94 3.57 823.1 18.86
24.01 23.35 2341 3.01 3.38 890.9 21.84
27.03 26.37 26.43 3.01 4.32 697.5 24.86
30.04 29.38 29.43 3.00 4.52 664.7 27.88
33.06 32.40 32.45 3.02 4.13 730.2 30.89
36.01 35.35 35.39 2.95 3.20 920.8 33.88
39.03 38.37 38.41 3.02 3.00 1005.6 36.86
42.05 41.39 41.43 3.02 2.64 1142.9 39.88
45.07 44.41 44.45 3.02 3.38 892.8 42,90
48.08 47.42 47.45 3.01 3.19 943.0 45.92
52.02 51.36 51.39 3.94 3.76 1047.3 49.39
55.33 54.67 54.70 331 3.39 ‘ 975.9 53.02
57.20 56.54 5657 | 187 225 | 8307 55.61
58.45 57.79 57.82 1.25 0.76 1644.0 57.17




EGG Shear Wave Velocity Profile T
Site 3A Seismic Assessment -- Paducah
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EGG Shear Wave Velocity Calculations
; Site 3A Seismic Assessment -- Paducah, Kentucky
R CCGT-03
Geophone Offset: 0.66 Feet
Source Offset: 1.67 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.10 5.44 5.69

9.05 8.39 8.56 2.86 5.08 563.9 6.92
12.00 11.34 11.47 291 4.51 644.8 9,87
15.02 14.36 14.46 2.99 5.64 531.0 12.85
18.04 17.38 17.46 3.00 5.64 5325 15.87
20.99 20.33 20.40 294 3.57 823.1 18.86
24.01 23.35 2341 3.01 2.44 1234.1 21.84
27.03 26.37 26.43 3.01 245 1229.9 24.86
30.04 29.38 29.43 3.00 1.69 17779 27.88
32.96 32.30 32.35 2.92 3.01 968.7 30.84
36.01 35.35 35.39 3.05 4.32 705.2 33.83
39.03 38.37 38.41 3.02 4.13 730.5 36.86
42.05 41.39 41.43 3.02 1.88 1605.0 39.88
44,97 44.31 44.35 292 3.20 911.8 42.85
48.02 47.36 47.39 3.05 3.57 853.8 45.84
51.04 50.38 50.41 3.02 3.95 764.1 48.87




EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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GREGG . .
h Shear Wave Velocity Calculations
v Site 3A Seismic Assessment -- Paducah, Kentucky
I CCGT-04
Geophone Offset: 0.66 Feet
Source Offset: 1.67 Feet

Test Geophone Ray Pat Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.04 5.38 5.64
9.05 8.39 8.56 2.92 2.25 1298.6 6.89
12,00 1134 11.47 291 5.08 572.4 9.87
15.02 14.36 14.46 2.99 5.26 569.3 12.85
18.04 17.38 17.46 3.00 5.08 591.2 15.87
20.55 20.33 20.40 2.54 2.44 1204.3 18.86
24.01 23.35 2341 3.01 2.44 1234.1 21.84
27.22 26.56 26.62 3.20 207 1547.3 24.96
30.04 29.38 29.43 2.81 1.51 1864.2 27.97
32,96 32.30 32,35 292 2.82 10239 30.84
36.01 35.35 35.39 3.05 3.00 1015.4 33.83
39.10 38.44 38.48 3.09 3.20 964.6 36.90
42.05 41.39 41.43 2.95 3.95 746.2 39.92
45.07 44.41 44.45 3.02 3.38 892.8 42.90
48.02 47.36 47.39 2.95 263 11209 45.89
51.04 50.38 50.41 3.02 2.63 11476 48.87
54.37 53.71 53.74 3.33 3.57 532.3 52.05
58.09 57.43 57.46 3.72 4.33 858.7 55.57
61.14 60.48 60.51 3.05 3.19 955.7 58.96
64.03 63.37 63.40 2.89 245 1179.2 61.93
67.01 66.35 66.37 2.98 282 1056.4 64,86
70.00 69.34 69.36 299 3.19 937.0 67.85

o



EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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EGG Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky
CCGT-05
Geophone Offset: 0.66 Feet
Source Offset: 1.67 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.04 5.38 5.64

9.84 9.18 9.33 3.70 8.08 457.7 7.28
12.00 11.34 11.47 2.13 4.32 493.5 10.26
15.02 14.36 14.46 299 6.21 482.2 12.85
18.04 17.38 17.46 3.00 3.19 941.5 15.87
20.99 20.33 20.40 294 2.26 1300.2 18.86
24.01 23.35 2341 3.01 3.00 1003.7 21.84
27.03 26.37 26.43 3.01 3.76 801.4 2486
30.04 29.38 29.43 3.00 3.39 886.3 27.88
32.96 32.30 32,35 292 3.57 816.7 30.84
36.01 35.35 35.39 3.05 2.44 1248.5 33.83
39.03 38.37 38.41 3.02 3.20 942.8 36.86
42.05 41.39 41.43 3.02 3.01 1002.4 39.88
48.02 47.36 47.39 5.97 6.20 962.2 44.38
51.04 50.38 50.41 3.02 2.07 1458.1 48.87
53.96 53.30 53.33 292 3.38 863.5 51.84

~



EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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EGG Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky
SCPT-340L2 (sC-0@)
Geophone Offset: 0.66 Feet
Source Offset: 0.46 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feed) (ms) (ft/s) (feet)
6.07 5.41 5.43

9.02 8.36 8.38 294 4,70 626.2 6.89
12.04 11.38 11.39 3.02 5.87 5139 9.87
14.99 14.33 14.34 295 4.94 596.8 12.86
18.04 17.38 17.39 3.05 4.70 648.7 15.86
20.99 20.33 20.34 2.95 4.23 697.2 18.86
24.01 23.35 23.36 3.02 3.52 857.8 21.84
27.06 26.40 26.41 3.05 7.52 405.5 24.88
30.01 29.35 29.36 2.95 4.23 697.3 27.88
33.03 32.37 32.38 3.02 5.17 584.1 30.86
35.98 35.32 35.33 2.95 3.17 930.5 33.85
39.03 38.37 38.38 - 3.05 3.17 962.1 36.85
42,05 41.39 41.40 3.02 4.23 713.9 39.88
45.00 44.34 44.35 295 4.47 659.9 42.87
48.12 47.46 47.47 3.12 3.99 7819 45.90
51.00 50.34 50.35 2.88 3.06 941.1 48.90

o/



EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
SCPT-340L2 (SC-0b)
| oLz ¢
0
0

500 1000 1500

10 -

Depth (feet)
W N
o o

D
o

50

60
Shear Wave Velocity Vs (ft/s)




3

EGG Shear Wave Velocity Calculations
; Site 3A Seismic Assessment -- Paducah, Kentucky
I SCPT-340L3 ( 5C-07)
Geophone Offset: 0.66 fFeet
Source Offset: 0.46 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.07 541 5.43

9.09 8.43 8.45 3.01 2.26 1333.2 6.92
12.04 11.38 11.39 2.95 2.06 1430.5 991
15.45 14.79 14.80 341 4.33 787.0 13.09
18.07 17.41 17.42 2.62 4.32 606.2 16.10
21.02 20.36 20.37 2.95 4.14 7123 18.89
23.98 23.32 23.33 2,96 3.76 787.1 21.84
27.03 26.37 26.38 3.05 3.38 902.2 24.85
30.04 29.38 29.39 3.01 3.01 999.9 27.88
33.00 32.34 32.35 2.96 3.19 927.8 30.86
36.05 35.39 35.40 3.05 3.38 902.3 33.87
39.00 38.34 38.35 2.95 3.39 870.1 36.87
42.02 41.36 41.37 3.02 2.82 1070.9 39.85
44.97 44.31 44.32 2,95 2.82 1046.0 42.84
48.02 47.36 47.37 3.05 244 1249.9 45.84
51.04 50.38 50.39 3.02 3.01 1003.3 48.87

S
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REGG
Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky

s

E

— CCGT-08
Geophone Offset: 0.66 Feet
Source Offset: 1.6 Feet
Test Geophone Ray Path Incrementai Time Intervai Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ftfs) (feet)
6.04 5.38 5.64
9.05 8.39 8.56 292 3.19 915.9 6.89
12.00 11.34 11.47 291 4.33 671.6 9.87
15.02 14.26 14,46 2.9 413 7251 12.85
18.04 17.38 17.46 3.00 4,51 665.9 15.87
20,98 20.33 20.40 2.94 452 650.1 18,
24,01 23.35 23.41 3.01 3.94 764.3 21.84
27.03 26.37 26.43 3.01 2.82 1068.5 24.86
30.04 29.38 29.43 3.00 2.26 1329.5 27.88
32.96 32.30 32.35 292 3.19 914.0 30.84
36.08 3542 35.46 3.12 3.76 828.8 33.86
39.03 38.37 38.41 295 2.82 1045.0 36.90
42.05 41.39 41.43 3.02 3.01 1002.4 39.88
44.97 44.31 44.35 2.92 2.82 1034.7 42.85
438,02 47.36 47.39 305 3.01 10126 45.84
51.04 50.38 50.41 3.02 2.82 1070.3 48.87
57.07 56.41 56.44 6.03 6.58 916.0 53.40
59.99 59.33 59.36 2.92 3.00 972.9 57.87
63.47 62.81 62.84 3.48° 3.76 925.2 61.07
65.96 65.30 65.33 249 2.26 11014 64.06
69.01 68.35 68.37 3.05 2.82 1081.2 66.83

o’




EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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EGG Shear Wave Velocity Calculations
Site 3A Seismic Assessment -~ Paducah, Kentucky
] CCGT-SC09A
Geophone Offset: 0.66 Feet
Source Offset: 1.67 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (R/s) (feet)
9.05 8.39 8.56

12.00 11.34 11.47 291 3.76 773.4 9.87
15.02 14.36 14.46 2.99 3.76 796.4 12.85
18.04 17.38 17.46 3.00 4.13 727.2 15.87
20.99 20.33 20.40 2.94 3.95 743.9 18.86
24,27 23.61 23.67 3.27 3.19 1025.3 21.97
27.03 26.37 26.43 2.75 2.64 1043.1 24,99
30.04 29.38 29.43 3.00 1.69 1777.9 27.88
32.96 32,30 32.35 292 1.69 1725.3 30.84
36.01 35.35 35.39 3.05 2.07 1471.6 33.83
39.03 38.37 38.41 3.02 3.19 945.7 36.86
42.05 41.39 41.43 3.02 3.39 890.1 39.88
44.97 44.31 44.35 2.92 4.32 675.4 42.85
48.02 47.36 47.39 3.05 3.95 771.6 45.84
51.04 50.38 50.41 3.02 3.00 1006.1 48.87
53.96 53.30 53.33 2.92 3.76 776.2 51.84
56.97 56.31 56.34 3.01 3.01 999.5 54.81
59.99 59.33 59.36 3.02 282 1070.5 57.82
63.01 62.35 62.38 3.02 3.20 943.4 60.84
65.96 65.30 65.33 2.95 1.69 1745.0 63.83
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Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky

EGG

] SCPT-560L2 (- C-1o)
Geophone Offset: 0.66 Feet
Source Offset: 0.46 Feet
Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
.
6.07 5.41 5.43
9.02 8.36 8.38 2.94 5.26 559.5
12.04 11.38 11.39 3.02 5.08 593.8
14.99 14.33 14.34 2.95 - 5.07 581.5
18.04 17.38 17.39 3.05 5.45 559.4
20.99 20.33 20.34 2.95 3.76 784.3
24.01 23.35 23.36 3.02 2.82 1070.7
27.06 26.40 26.41 3.05 3.76 811.0
30.01 29.35 29.36 2.95 2.45 1203.9
33.03 32.37 32.38 3.02 3.57 845.8
35.98 35.32 35.33 295 3.76 784.5




EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky

I SCPT-SB04
Geophone Offset: 0.66 Feet
Source Offset: 0.46 Feet
Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.07 5.41 5.43
9.02 8.36 8.38 2.94 5.27 558.5 6.89
12.04 11.38 11.39 3.02 6.20 486.6 9.87
14.99 14.33 14.34 2.95 5.64 522.7 12.86
18.04 17.38 17.39 3.05 6.58 463.3 15.86
20.99 20.33 20.34 2.95 5.26 560.7 18.86
24.01 23.35 23.36 3.02 3.76 803.0 21.84
27.06 26.40 26.41 3.05 3.20 953.0 24.88
30.01 29.35 29.36 295 3.57 826.2 27.88
33.03 32.37 32.38 3.02 3.19 946.6 30.86
34.83 34.17 34.18 1.80 1.88 957.4 33.27
pem—— S ——




Shear Wave Velocity Profile

Site 3A Seismic Assessment -- Paducah
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EGG Shear Wave Velocity Calculations
Site 3A Seismic Assessment -- Paducah, Kentucky
] SCPT-SB07

Geophone Offset: 0.66 Feet
Source Offset: 0.46 Feet

Test Geophone Ray Path Incremental Time Interval Interval
Depth Depth Distance Interval | Velocity Depth
(feet) (feet) (feet) (feet) (ms) (ft/s) (feet)
6.13 5.47 5.49

9.02 8.36 8.38 2.88 5.27 547.1 6.92
12.04 11.38 11.39 3.02 5.45 553.5 9.87
14.99 14.33 14.34 2.95 4.13 713.8 12.86
17.71 17.05 17.06 2.72 2.82 964.1 15.69




EGG Shear Wave Velocity Profile
Site 3A Seismic Assessment -- Paducah
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Electronic File Summary

United States Energy Center
Paducah, Kentucky
File Sounding Date Depth
023CS01 CCGT-SC01 2/15/2002 59.12
023CS02 CCGT-02 2/14/2002 61.42
023CS03 CCGT-03 2/14/2002 51.97
023CS04 CCGT-04 2/14/2002 70.01
023CS05 CCGT-SC05 2/15/2002 54.07
023CS08 CCGT-08 2/13/2002 69.03
023CS09 CCGT-SC09 2/13/2002 6.76
023CS09A CCGT-SCO9A 2/13/2002 66.01
023Cs11 SCPT-340L3 3/5/2002 51.05
023CS12 SCPT-340L2 3/6/2002 51.02
023CS13 SCPT-560L2 3/6/2002 37.96
023CS14 SCPT-SB07 3/7/2002 17.72
023CS14A SCPT-SBO7A 3/7/2002 16.49
023CS15 SCPT-SB04 3/7/2002 34.86

All depths referenced in feet from the existing ground surface.
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: BETR ANALYTIC FAX NO. § 385-663-2964 APr. 29 2882 B3:59PM P1

__  IBeta Analytlc inc. ‘ MR, DARDEN HoQD
et
, orida 33155 USA ; : A ;
(\ oo el 3086675167 L e w.cb:ﬁ::p&r%m
' Consistent Accuracy Fax: 3056630064 = Deputy Directors
Delivered On Time. beta@radiocarbon.com
www.radlocarbon.com
April 29, 2002 INFORMATION ONLY
] * Ms. Kay Dabney
United States Enrichment Corporation
Paducah Gaseous Diffusion Plant
P.O. Box 1410
Paducah, KY 42001
USA

RE: Radiocarbon Dating Results For Samples CCFRD460-1, CCFRDS60-1, CCFRD610-1,
CCFRD736-1, CCFRD736-2, CCGTD440L2, CCGTDS00L2, CCGTD620L3, CCGTD670L3,
CCGTSB03C04, CCGTSBQ3C36, CCGTSBO6C1 1 - X

Dear Ms. Dabney:

Enclosed are the radiocarbon dating results for 12 samples recently sent to us. They each
provided plenty of carbon for accurate measurements snd all the analyses went normally. As usual, the
methad of analysis is listed on the report with the results and oalibration data is provided where

L applicable. ‘

As always, no students or intern researchérs who would necessarily be distracted with other
obligations and priorities wese used in the analyses. We analyzed them with the combined atteation of

* . our entire professional staff.

If Sfou have spceific questions about the analyses, please contact us, We are always available o
answer your questions. C _

Our invoice bas been sent separately. Our copy is enclosed. Thank you for your prior efforts in
arranging payraent. As always, if you have any questions or would like (o disouss the results, don't
hesitate to contact me. :

Sincerely,

Cdacko o)

Q™ =T e et 1 ram e s e

/1A [~ Ria N

AmAE



fipr. 29 2002 23:59PM P2

BETA ANALYTIC INC. UNIVERS)] Y BRANCH

4985 S.W. 74 COUR1

MIAMI, FLORIDA, USA 33155
PH: 305/667 5167 FAX: 305/663-096
€ MAIL: betamradiocarbon.com

DR M A TAMERS and MR D G HOON

REPORT OF RADIOCARBON DATING ANALYSES

Ms. Kay Dabney Report Date: 4/29/02
' Uaited States Enrichment Corporation INFORMATI ON ONLY Matcrial Received: 4/12/02
Sample Data \ Measured o 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)

Berta - 166595 1160 +- 40 BP <23.0 o/00 1190 +/- 40 BP
SAMPLE : CCFRD460-1 ' _

ANALYSIS : AMS-Advance delivery

MATERIAL/PRETREATMENT : (organic sediment): acid washes

2 SIGMA CALIBRATION :  Cal AD 720 to 740 (Cal BP 1230 to 1210) AND Cal AD 760 to 960 (Cal BP 1190 10 990)

Beta - 166596 9160 +/- 50 BP =22.6 o/oo 9200 +/~ SO BP
SAMPLE : CCFRD560-1

ANALYSIS : AMS-Advance delivery

MATERIAI/PRETREATMENT : (organic sedineat): acid washes )

2 SIGMA CALIBRATION :  Cal BC 8560 1o 8280 (Cal BP 10510 to 10230) —

— e

Beta - 166598 7230 +/= 40 BP 234 o/oo , 7260 +/~ 40 BP
+SAMPLE : CCERD610-1 :

ANALYSIS : AMS-Advancs dslivery

MATERIAL/PRETREATMENT : (organio sediment): acid washes

2 SIGMA CALIBRATION : Cal BC 6220 106020 (Cal BP 8160 10 7970)

Beta - 166599 11130 +/- 60 BP -22.5 o/o0 11170 +- 60 BP
SAMPLE : CCFRD736-1 )
ANALYSIS : AMS-Advance dolivery

MATBRIAL/PRETREATMENT : (organic sediment): acid washes

2 SIGMA CALIBRATION :  Cal BC 11440 1 11290 (Cal BP 13390 to 13240) AND Cal BC 11270 1o 11040 (Cal BP 13220 ©
12990)
Beta - 166600 10760 +- 50 BP -22.6 o/oo : 10800 +/- 50 BP

SAMPLE : CCFRD736-2
ANALYSIS : AMS-Advance delivery
MATERIAL/PRETREATMENT : (orgauic sediment): acid washes

2 SIGMA CALIBRATION : Cal BC 11040 16 10850 (Cal BP 12990 to 12800) AND Cal BC 10790 1o 10690 (Cal BP 12740 1o
12640) ' '
L S S —

L) . Pt
Dates are reporiod a3 RCYBP (radiocarbon years befote present, Maasured C13/C12 ratioc wers caiculated relative to the PDB-1
*present’ = 1950A.0.). By intamational eonvention, the modern lemational standard and the RCYBP ages were nomallzed to
reference standard was 95% of the C14 content of the National -25 permil. Nthe ratic aad age sre accompanied by an (), thenthe:
Bureay of Standards’ Oxslic Ackd & coleulated using the Libby C14 C13/C12 velue was estimated, based on values typical of the
half life (5568 ywara). Quetad errors represent 1 standard deviation  material typs. The quoted rosults are NOT calibrated to calender
stetistics (68% probability) & are based on combined measuraments  years, Calibration to calendar yoars should be caltulatod vsing
of the sample, dackground, and modern deferance standards. the Convontional C14 age.

pr2'd €98 0N 8971 TWOT LAWY Wgez:. 2882 "9t "ddd




BETA ANALYTIC INC. UNIVERSITY BRANCH

49385 SW. 74 COURTY
MIAMI FLORIDA, USA 23155

PR MA TAMERS and MR.D G HOOD PH: 305/667-5167 FAX: 305/663 0964
E MA#l  bertamradiocarbon.com

'REPORT OF RADIOCARBON DATING ANALYSES

"Ms. Kay Dabney Report Date: 4/20/02
INFORMATION ONLY P
Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ralio Radiocarbon Age(*)
Beta - 166602 13540 +/- 60 BP ~23.3 o/oo 13570 +/- 60 BP

SAMPLE : CCGTD440L2

ANALYSTS : AMS-Advance delivery

MATERIAL/PRETREATMENT : (organic scdiment): acid washes

2 SIGMA CALIBRATION : Cal BC 14750 to 14000 (Cal BP {6700 to 15950)

—— N &0ty

Bets - 166603 3770 +/- 50 BP -23.5 o/oo 3790 +/- 50 BP
SAMPLE : CCGTDS001L.2
ANALYSIS : AMS-Advance delivery
MATERIAL/PRETREATMENT : (organic sedirasnt): acid washes :
P 2 BIGMA CALIBRATION :  Cal BC 2400 to 2380 (Cal BP 4350 to 4530) AND Cal BC 2360 102 120 (Cal BP 4500 to 4060)
- ‘ I &lBCZlOOto2040(CalBP4OSOto?990)

- Beta- 166604 13850 +/- 60 BP »22.2 o/oo 13900 +/- 60 3P
SAMPLE : CCGTD620L3
ANALYSIS : AMS-Advance delivery
MATERIAL/PRETREATMENT : (organic sediment): acid washes
2 SIGMA CAIIBRATION Cal BC 15100 to 14340 (Cal BP 17050 to 16300)

Beta - 166603 15620 4/- 70 BP «22.2 o/00 15670 +/- 70 8P
SAMPLE : CCGTD670L3

ANALYSIS : AMS-Advance delivery

MATERTAT/PRETREATMENT : (organic sediment): acid washes

2 SIGMA CALIBRATION : Cal BC 17220 to 16330 (Cal BP 19170 10 18280)

¢ wMmmEwe ' ° 1 v ewe (GmmE

- Beta -~ 166606 4190 +/- 40 BP -22.1 o/oo 4240 - 40 BP
SAMPLE : CCQGTSB03C04
ANALYSIS : AMS-Advance delivery
MATERIAL/PRETREATMENT : (organic sediment): acid washes
2 SIGMA CALIBRATION : ‘Cal BC 2910 to 2860 (Cal BP 4860 to 4810) AND Cal BC 2810 w0 27350 (Cal BP 4760 to 4700)
Cal BC 2720 w0 2700 (Cal BP 4670 to 4650)

D‘m sre mmhd as RCYIP (udluubcm yau bnfon pm Mazeured C13/C12 ratioe wace oplculated ralative to the PDB-1
‘prasent® = 1650A.D.). By internationsl convention, the modern  intemational standerd and the RCYBP ages were normalized to
rafarence standsrd was 65% of the C14 content of the Nationsl -25 permll. if the ratio and age ara accompaniad by an ("), then the
Bureau of Standands’ Oxalic Ackd & ealculatod Leing the Libby C14  C13/C12 value was estimatoed, basad on values typical ef the
half life (568 years). Quoted etrors reprasent 1 standard deviation  materia! type. The quoted reaults are NOT caltbrated to calendor
statistios (8% probabliity) & are based on combined measurements  years. Callbration to calendar years should be caloulated using
of the sample. backgraund, and modern refefence standards. the Conventichal C14 ege.

vre"d £99°0N g7 WOILATUNY WPT2:2  2082°8E "ddu-




FROM : BETA ANALYTIC

BETA ANALYTIC INC .~

OR MA

TAMERS and MR DG HOOD

. 29 2002 B4:01PM P4

UNIVERSITY BRANCH

4385 S W. 74 COURY

MIAML FL ORIDA, USA 33155

PH: 305/667 5167 FAX: 305!663-09.
E MAIL: betad@radiocarhon.com

REPORT OF RADIOCARBON DATING ANALYSES

Ms. Kay Dabney prrane TNt M Report Date: 4/29/02
Sample Data Measured 13C/12C Conventivnal _
Radincarbon Age Ratio Radiocarbon Age(*)
Beta - 166607 7230 +/-40 BP -21.9 v/o0 7280 +/- 40 BP

SAMPLE : CCGTSBO3C36
ANALYSIS : AMS-Advance delivery

MATERIAL/PRETREATMENT : (organic sediment): acid washes
2 SIGMA CALIBRATION :

Cal BC 6220 to 6040 (Cal BP 8170 to 7990)

Bew - 166608 6790 +/« 40 BP
SAMPLE : CCGTSBOSCLI

ANALYSIS : AMS-Advance delivery
MATERIAL/PRETREATMENT : (organic sediment): acid washes

2 SIGMA CALIBRATION :

Cal BC 5760 1o 5650 (Cal BP 7710 10 7600)

-22.8:0/00 6830 +/- 40 BP

Dslas are reported 58 RCYBP (radiocarbon years pefore present,
*precent” = 1950A.0.), By Intarnational convention, the modem
reference standard wae §5% of the C14 gontent of the Nationa!
Bureau of Standards’ Oxalic Acid & caleulated using the Libby C14
half life (5508 years). Quoted efrore represent 1 standara deviation
statistics (68% probabifity) & are based on combined measurements
of the sample, background, and modem reference standerds.

[PWL I | [nsirhlaly]

Measured C13C12 mtios were ceiculated relative to the PDB-1
Interqational standard and the RCYBP ages wers normalized to
25 per mil. I tha ratio and age gre accompanied by an (), then the
C12/C12 valve wat octimetsd, based on values typical of the
matatial type. The quoted resuits sre NOT callbrated to calendar
yeara, Calibration to calandwr ysars should be caleulsted using

‘the Conventional C14 age.
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SOIL AMPLIFICATION FACTORS
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-
APPENDIX F-SECTION 2
ROCK SPECTRA TO SOIL SPECTRA AMPLIFICATIOJN;FACTORS AS A
- FUNCTION OF FREQUENCY — s

Note: To determme the top-of- soil PGA mterpolate in the lOth (hxghhghted yellow
section) between a PSA(peak spectral acceleration) of 0.546878g with an amp value of
0.7599205 and a PSA of 0. 8261898¢ with an amp value of 0.063636318 fora PSA of
0.712200g top-of-rock PGA(PSA =PGA at 100 Hz) yielding an amp value of 0.6808 for
a top-of-rodk PGA gives a top-of-soil value PGA equal to 0.4849g.
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7.5 Mag Paducah

Frequency Rock PSA (g)
0.5 3.175069E-02
0.5 4.889820E-02
0.5 8.309241E-02
0.5 1.163459E-01
0.5 1.506772E-01
0.5 1.817755E-01
0.5 2.627427E-01
0.5 3.421000E-01
1.0 4.861878E-02
1.0 7.760187E-02
1.0 1.334299E-01
1.0 1.877707E-01
1.0 2.438914E-01
1.0 2.947332E-01
1.0 4.271229E-01
1.0 5.568939E-01
25 7.574971E-02
25 1.281061E-01

NNNNNND
[ IS IO IS IS IS,

A i i i
cooooo
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oo

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
25.0
25.0
25.0
25.0
250
25.0
25.0

2.260058E-01
3.215675E-01
4.203543E-01
5.098925E-01
7.431434E-01
9.718607E-01
9.613443E-02
1.732902E-01
3.152667E-01
4.545255E-01
5.987557E-01
7.295755E-01
1.070605E+00
1.405157E+00
1.083323E-01
2.136216E-01
4.065566E-01
5.976183E-01
7.962075E-01
9.766328E-01
1.447667E+00
1.910137E+00
9.627361E-02
2.232781E-01
4.641300E-01
7.091934E-01
9.666049E-01
1.201694E+00
1.817952E+00

Median Amp Factor

1.845672E+00
1.920744E+00
2.034808E+00
2.138353E+00
2.233414E+00
2.289450E+00
2.351613E+00
2.322239E+00
3.149269E+00
3.066683E+00
2.958339E+00
2.851164E+00
2.719987E+00
2.606194E+00
2.392655E+00
2.156635E+00
2.442945E+00
2.287793E+00
2.042751E+00
1.866560E+00
1.726892E+00
1.633179E+00
1.410004E+00
1.242753E+00
2.349597E+00
2.040879E+00
1.654685E+00

. 1.393200E+00

1.170839E+00
1.009418E+00
7.807432E-01
6.417505E-01
1.909741E+00
1.503280E+00
1.071157E+00
8.338418E-01
6.809252E-01
5.849405E-01
4.483090E-01
3.707018E-01
1.443828E+00
9.809329E-01
6.505125E-01
5.057312E-01
4.199467E-01
3.684828E-01
2.946780E-01

My PSA Values

2.033137E-02
4.066274E-02
8.132547E-02
1.219882E-01
1.626509E-01
2.033137E-01
3.049705E-01
4.066274E-01
3.334035E-02
6.668071E-02
1.333614E-01
2.000421E-01
2.667228E-01
3.334035E-01
5.001053E-01
6.668071E-01
5.805954E-02
1.161191E-01
2.322381E-01
3.483572E-01
4.644763E-01
5.805954E-01
8.708930E-01
1.161191E+00
8.337546E-02
1.667509E-01
3.335018E-01
5.002527E-01
6.670037E-01
8.337546E-01
1.250632E+00
1.667509E+00
9.827689E-02
1.985538E-01
3.971076E-01
5.856613E-01
7.942151E-01
9.927683E-01
1.489153E+00
1.985538E+00
1.205139E-01
2.410278E-01
4.820556E-01
7.230834E-01
9.641112E-01
1.205139E+00
1.807709E+00

PGA

5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01
1.00000CE+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01
1.000000E+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01
1.000000E+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
-65.000000E-01
7.500000E-01
1.000000E+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01
1.000000E+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01




25.0
34.0
34.0
34.0
34.0
34.0
34.0
34.0
34.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

2.424747E+00
8.494631E-02
2.076712E-01
4.471155E-01
6.943837E-01
9.556755E-01
1.195004E+00
1.823941E+00
2.444222E+00
5.158478E-02
1.069183E-01
2.143678E-01
3.244475E-01
4.405672E-01
5.468780E-01
8.261898E-01
1.101662E+00

2.509946E-01
1.455188E+00
9.398859E-01
6.216614E-01
4.864644E-01
4.058624E-01
3.573998E-01
2.874819E-01
2.456304E-01
2.121206E+00
1.619114E+00
1.196609E+00
9.854512E-01
8.476553E-01
7.599205E-01
6.263618E-01
5.419517E-01

2.410278E+00
1.168913E-01
2.337967E-01
4.675934E-01
7.013901E-01
9.351868E-01
1.168983E+00
1.753475E+00
2.337967E+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01
1.000000E+00

1.000000E+00
5.000000E-02
1.000000E-01
2.000000E-01
3.000000E-01
4.000000E-01
5.000000E-01
7.500000E-01
1.000000E+00






